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Koppers Co. 
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Symptoms look for and corrective act 


TURN LOW-COST WOOD FLOURS INTO PROFIT WITH MELURAC® 304 RESIN BINDER 


Now you can mold products wood flour light-stable, pastel colors. MELURAC 304 melamine-urea resin very 
light color itself, doesn’t limit color choice dark shades alone. Colors are stable, too. With proper choice 
pigments, they won’t fade discolor even sunlight. Give new color dimension molded wood products such 
chair seats, backs and arms; desk tops; salad bowls, croquet balls; toilet Molded wood flour has good screw- 
holding power, and MELURAC 304 provides high flexural strength and water resistance. Quick cure cycles low 


temperatures provide economical manufacture. Wood flour and MELURAC 304 offer you new and real money- 
making combination! 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
32-B Rockefeller Plaza, New York 20, New York 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 


Offices in: Boston Charlotte Chicago Cincinnati Cleveland Dallas Detroit Los Angeles Minneapolis New York Oakland Philadelphia St. 


: 
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Trouble Shooting Glue Panel Discussion 11-A 


Four experts tell how solve glue problems, with corrective action 
based symptoms observed. 

Strength Scarf Joints Southern 
Very high values for absolute tensile strength reaffirm the high margin 
safety laminated construction. 


VENEER AND PLYWOOD 
Several Variables Quality Rotary-Cut Veneer............... 
The independent effects controllable lathe variables were deter- 
mined series white and red lauan bolts. 


WOOD CHEMISTRY 


Nature and Significance the Natural Durability Diamond Willow 
Extracts from heartwood willows with characteristic diamond-shaped 
cankers were isolated and tested against wood-destroying fungi. 
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Statistical Planning System for Control Logging Lussier 192 
Application time-study data, analyzed statistically, increased pulp- 
wood hauling production with mechanical equipment 40%. 
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New Techniques, Developments Ripsaws and Johnson, 17-A 
Design improvements such variable-speed drives, and attachments 
that replace handling guesswork are the principal topics. 


CHEMICAL UTILIZATION 
The Production Nutritional Yeast from Spent Sulfite Liquor............ 
Costs must come down markets must open edible protein 
produced volume from spent sulfite liquor. 
Lignosulfonates make 50-60% the dry solids the liquor. Food- 
grade vanillin most successful product. 


FINISHING 
Exterior Finishes for Wood 


Since any paint film will fail eventually, both long life and repaint- 
able surface are important. 


QUALITY CONTROL 


Statistical Bases for Quality Control Charts................... 


Average and range charts can applied wherever measurable vari- 
ability problem and needs interpretation. 
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CAROLINA FOREST PRODUCTS 


reports two-year performance 


Washington flakeboard press 


MEMO 
TO: Iron Works 
Sixth Avenue South 
eattle Washington 


Gent lemen 


have 
trouble- 
maintenance Cost has 

# 


the Washington 8-opening hot press, 
continuous recording device, 


7 


the top phot From 
day production began 
new 


elevator-type loader and inject 
pump unit and controls for automatic operation. the smaller plant ith 
photo the unloader and the ejector this equipment, new proces 
flakeboard can produced thicknesses from 1%" never had the press has 
in 


Ibs. per cubic foot. 
eee 


Washington-built presses and accessory equipment units are orge 


operation in, have been ordered by, particle board, flake- 
oli 
Forest Products Inc 


board and wet and dry process hardboard plants throughout 
the United States, Cuba, Japan, Canada and Australia. lming 


Eight these outstanding board producers, including Carolina 
Forest Products, Inc., are featured with photographs and data 


new 16-page brochure presses and acces- 


sory equipment.” Your copy available FREE writing 


Washington Iron Works. 


ig 


accessory equipment 


presses 


HOT PLATE PRESSES PULP BALING PRESSES SPECIAL HYDRAULIC PRESSES AUTOMATIC PRESS 
LOADERS AND UNLOADERS COMPLETE DRY PROCESS HARDBOARD FORMING LINE EQUIPMENT WASHINGTON 
IRON WORKS 


(WRP) 


ood 
epellent preservative protects 
ive insects, rot and 


wate 
from destruct 
imparts water repe 


Woodtrol (P) 


preservative for millwork, 
furniture and structural 
lumber. 


(P-10) 


Woodtrol (P) concentrate for 
large quantity users. 


asein help you 


too highly seasoned for 


YOUR “NATIONAL CASEIN” GLUE MAN HAS NEWS FOR YOU 


addition helping you determine the right 
glue for your job—the man 
who calls you now equipped help you 
protect your wood products against deteriora- 
tion from mechanical wear, moisture, mildew, 
rot, stain and from insects. 
Woodtrol series wood protectors helping 


the furniture, millwork and structural lumber 
industries prolong the life, beauty 
fulness their wood products and wood con- 
struction. Write for data, prices, samples. Ask 
the man who calls you 
about Woodtrol wood protection, contact 
the office nearest you. obligation purchase. 


Casein 


National Casein Company, 601 80th Street, Chicago 20, Illinois 


and Tyler, Texas 


National Casein New Jersey, Broad Fulton Streets, Riverton, New Jersey 
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Rotary Press 


BLACK BROTHERS COLD PRESSES, For Fast 


Efficient Moderate Pressure Laminating 


Here’s the economical way meet the chal- 
lenge new adhesives and hold the line 
ever-increasing manufacturing costs. Black 
Brothers’ cold presses are especially designed 
make efficient use both manpower and 
floor space. They’re fast, accurate, versatile 
incorporate the most up-to-the-minute fea- 
tures for speeding work through modern 
laminating processes. Specific product bulle- 
tins will give you complete details. Write for 
them today. 


ROTARY PRESS (Above) Here automation 
lamination the ideal press for lamin- 
ating dissimilar plies when bonding with 
rubber base contact cements and adhesives. 
Increased pressure efficiency and faster pro- 
duction are two prime advantages this 
press which available capacities 122”. 
Pressure can furnished either pneu- 
matic cylinders large adjustable pressure 
springs. Bulletin 11-C 


THE BLACK BROTHERS INC.—MENDOTA ILL. 


AIR HOSE 
LAMINATING PRESS 


Low cost, high production 
press especially popular 
for laminating operations 
requiring moderate pres- 
sure with the fast-setting 
“no and pro- 
tein latex type glues. Sizes 
from 30” 30” 62” 
120” platens. 

Bulletin 11-D 


MOTORIZED 
LAMINATING PRESS 


fast, efficient press for 
laminating jobs requiring 
moderate pressure. can 
used either with 
without retaining clamps 
and Low initial 
cost, rugged construction 
make smart invest- 
ment for years depend- 
able service. Sizes from 
36” 36” 58” 200”, 
Bulletin 11-E 
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Borden’s new self-setting particle board binder— 


shorten press cycle time—reduce formaldehyde odor. 


Auto-Set 31*—gives you highest production effi- 
ciency lowest cost. There’s separate catalyst 
add, mixing equipment, mixing errors 
hamper production and chance for jelling 
setting resin mixer spray system. 
Laboratory and field tests indicate that Auto-Set 
31* can offer you least several the following 
advantages: Minimize surface precure—improve in- 
ternal bond—cut resin requirements 20%— 


*PATENT APPLIED FOR 


@t.8.c. 


And, Auto-Set 31* allows consistent production 
the highest quality board product. 

Auto-Set 31* backed the experience and 
know-how Borden wood technologists, chemists 
and engineers. And Borden’s adhesive laboratories 
are your service help solve particle board pro- 
duction problems. 

Write The Borden Chemical Company, Dept. 

350 Madison Avenue, New York 17, N.Y. 
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SPECIFICATIONS 


used Reichhold urea-formaldehyde resin our plywood department for the past 
years, and our particle board department more recently. Reichhold has always supplied with 
consistently uniform, high quality Minter, Chief Engineer, American Furniture 
Company, Martinsville, VirginiaeReichhold also gives fast delivery full line urea- 


phenol-formaldehyde, polyvinyl acetate and resorcinol adhesives (plus protein 
glues) the forest and furniture industries. 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, 


CREATIVE CHEMISTRY...YOUR PARTNER PROGRESS 
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final communi- 


the membership the 
Society, want dis- 
cuss several subjects that 
have been points dis- 
cussion during the past 
year, and indicate the 
progress that has been. 

The first subject the status the 
Divisions within the framework the 
Society. this regard, Ray Berry has 
done great deal work and has 
formulated program for giving status 
and dignity the Divisions. His pro- 
gram very complete, and shall not 
attempt outline this note, ex- 
cept say that his ideas have been 
passed the members the Na- 
tional Board Committee appointed for 
the framing additions the by- 
laws implement program for cre- 
ating actual status Divisions and 
clarifying their position. This commit- 
tee report the San Francisco 
Board Meeting. 
brought before this Board, brought 
result the Board Meeting, 
will welcomed your Executive 
Board. 

corollary subject the objectives 
the Division program. There have 
been times when certain Divisions have 
been unable fill their programs with 
high-quality papers, and few papers 
have been given that were not the 
quality that would like have. 
The Executive Board certainly cogni- 
zant that fact, and one the 
reasons that are putting much 
effort this time better under- 
standing the importance Divi- 
sions and the clarification their 
status. 

Certainly, programs 
papers are the main reason for the 
existence the Society. There one 
factor, however, that will always 
very delicate one regards the mem- 
Our membership consists 
scientists, teachers, and practical oper- 
ating men. cannot research 
without scientists, and cannot put 
research into use without production 
men. There will always be, think, 
delicate balance between how much 
scientific and how much practical ma- 
erial should presented. 

The trade journals think, and let 
known strongly, that practical pa- 


— 


cation president 


meeting the newly named Committee the Utilization Wood 
under the chairmanship Col. Jenkins, was held May 28, 1959, the Ottawa 
Laboratory the Forest Products Laboratories Canada. The change name from 
Co-ordinating Committee the Utilization Sawmill for was decided 
cover expanded activities. Above, the Committee lively panel discussion problems 
encountered the use sawmill for pulp. 


pers should for them, and that 
are infringing their area when pub- 
lish practical papers the Journal. 
However, large segment our mem- 
bership likes practical papers. The 
scientists, the other hand, may feel 
that only technical and highly scien- 
tific papers should presented and 
published. Those who must man- 
ufacture products for profit realize 
that both are necessary, and our 
aim keep our meetings and our 
fairly balanced with the two 
types subject matter. 


third point membership the 
Society. did achieve normal 
growth the past, but membership 
has been dragging: remained 
static for about year during and for 
few months after the recession that 
the wood industry felt the recent 
past. This retarded growth has now, 
think, been overcome, and the 


IMPORTANT FPRS DATES 


Sept. 1959: Joint A.S.M.E., 
Pacific 
Inland Empire Section Meeting, 
Portland, Ore. 

Oct. 1959: Great Lakes Section 
Meeting, Detroit, Mich. 

1959: Mid-South Sec- 
tion Meeting, Beaumont, Texas. 
Oct. 29-30, 1959: Northeast Section 

Meeting, Worcester, Mass. 

June 1960: Fourteenth National 

Meeting, Montreal, Quebec. 
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membership again the increase. 
the Mid-South Section, which 
member, have gained new 
members the past year—more than 
any other Section the inci- 
dentally—and about more 
men will coming very short 
time. 

The fourth, and final, major point 
concerns the services the Society pro- 
vides its members. There are some peo- 
ple who not feel that the Society 
providing proper service its mem- 
bers. The reason, way think- 
ing, very likely because have not 
done much salesmanship our 
Society should have. cannot 
expect every paper, every JOURNAL, 
even more than very low 
any particular But the mem- 
bers read the JOURNAL and attend the 
meetings, and they show the proper 
alertness either case, they can and 
will get great deal out And 
they only get one two ideas every 
two years, will pay them mem- 
bers our Society. 

was one Section meeting where 
two the papers were very bad— 
strictly advertising. the other hand, 
some them were good, and the very 
good turnout this Section meeting 
deal interchange thought that 
people, and one two instances, 
was certainly beneficial me. think 
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our services, addition the ever- 
conscious need for improvement 
quality. 

many possible San Fran- 
cisco and future meetings the 
Society, and hope you will get touch 
with your executive officers the sub- 
jects which you are sincerely inter- 
ested. has been distinct pleasure 
and honor serve president 
the Forest Products Research Society 
and member your Executive 
Board over the past six years. 


Jeter Eason 


Twenty-eight persons attended the Midwest 
get-acquainted meeting Madison. 


Natural Durabil.ty 
Preservatives 


the May, 1959 issue the 
FOREST PRODUCTS JOURNAL there 
appeared, page 29-A, the follow- 
ing statement: properly 
preserved Douglas-fir, gum, oak, 
southern pine, and other commercial 
species will long outlast Nature’s 
so-called durable woods with their 
limited resistance decay and at- 
tacks termites and other 

This misleading statement has 
brought protests from some seg- 
ments the forest products indus- 
try, and support their protest, 
quote the following passage from 
the WOOD HANDBOOK, Handbook 
No. 72, U.S. Department Agricul- 
ture, page 45: broad groupings 
many the native species, based 
service records, laboratory tests, 
and general experience, are helpful 
choosing woods for use under 
conditions favorable decay. The 
following list shows (1) species with 
heartwood that high decay re- 
sistance, giving generally satisfac- 
tory service where decay hazards 
exist; and (2) species with heart- 
wood that moderate low de- 
cay resistance, usually requiring 
some form preservative treatment 
give satisfactory service under 
conditions that favor decay.” Group 
will not presented here. Group 
with heartwood high 
resistance decay. 


Softwoods 


Baldcypress 
Cedars 
Junipers 
Redwood 
Yew, Pacific 


Hardwoods 


Catalpa 
Chestnut 
Locust, black 
Mesquite 
Mulberry, red 
Walnut, black 


Editor 


the Upper Mississippi Valley meeting, 
Albert Lea, Minn. (I. r.): Steve Wise, Wayne 
Meek, Lane, Walter Wallin. 


Messrs. Williams, Ramos, Rowe, Boller, and 
Mabesa the Midwest social meeting 
Madison. 


Locke, John Rowe, and Frank Rovsek dis- 
cuss membership the Madison meeting. 


Bill Rice, Henry Frank Addis, and 
Stan Suddarth r.) talked the Ohio 
Valley Section meeting New Albany, Ind. 


Old-Timers were honored the Inland Empire 
Section meeting, Spokane, Wash. 


The evening panel Albert Lea included 
Bob Thompson, moderator, and Bill Lewis, 
Charles Gray, Jack Forciea, Bill Coffman. 


Research the FPL from 
istan and the Philippines meet the manacer 
Page and Hill Homes Albert Lea. 


Primarily millwork people turned out for the 
Midwest get-together Clinton, 


FPRS membership meeting the 
Pine Machinery Exposition, New Orleans. Top 
Bill Hopkins, Jerry Saeman, 
Byrne; bottom (I. r.): Mark Lehrbas, 
Warner, Tony Veasey. 


JUNE, 1959 


| 
= 


4 > 


Wood Award 
Announced 
The first-place win- 
ner this year’s 
compe- 
sponsored 


Arno Schniewind 
‘ 
who submitted his en- 
through the University Michi- 
The title the winning paper 

Transverse Anisotropy Wood 
Function Gross Anatomic 
The second-place winner 
Harlan Freeman, Yale Univer- 
sity School Forestry. 

Dr. Preston, chairman the 
judges for the competition, and Dr. 
James Bethel, chairman the 
FPRS Industry—Education Division, 
made the announcement the win- 
ners. Koellisch, editor Woop 
AND PRODUCTS, present 
the certificate and $350 cash award 
Mr. Schniewind the Official 
Luncheon the National Meeting 
San Francisco, Tuesday, June 30. The 
other two judges the competition 
were Dr. Fred Brown, Dow Chemical 
Co., Midland, Mich., and Dr. 
Youngs, Forest Products Lab., 
Madison, Wis. 

Schniewind holds and de- 
grees wood technology from the 
University Michigan, and for the 
last three years has been doing research 
absentia for his PhD from Michi- 
zan while the staff the Timber 
Mechanics Section the University 
California Forest Products Labora- 
tory, Richmond. His paper sched- 
uled for presentation Session VIII, 
Wood Drying (A) the National 
Meeting. 


Entry Places Second 


Analysis Some Physical and 
Chemical Properties Wood Related 
the title the second- 
place winner, submitted Harlan 
Freeman, Yale. Freeman holds 
wood technology from the Uni- 
versity Minnesota, and currently 
working for his Yale. will 


receive certificate and $150 cash 


Nine Schools Represented 


Ten from nine colleges and 
universities made this year’s compe- 
Although there were more en- 
tries last year, the number schools 
represented was greater this year. The 
remaining eight entries were: “Wet 
Polyethyleneimine-Treated 
Cyril Geacintov, New York 
University College Forestry, 
racuse; Southwestern Pon- 
Pine Lumber John Hen- 
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ley, Colorado State College, Fort Col- 
lins; and Its Removal 
Pacific Madrone” Eugene Bryan, Uni- 
versity California, Richmond; 
fect Certain Variables the 
Strength Glued End Ken- 
dall Bassett, Pennsylvania State Uni- 
versity, University Park; 
Flake Size and Resin Content 
Mechanical and Dimensional Proper- 
ties Flake Paul Post, 
Pennsylvania State University; 
Specific Gravity Red Pine Re- 
lated Stem- and Crown-Formed 


Glenn Cooper, Iowa State 
College, Ames; Effects Varia- 
tions Moisture Content and Per- 
centage Summerwood the Pre- 
servative Treatment Southern Pine 
and Douglas-Fir the Cold-Soaking 
Process”, James Zeagler, Louisiana 
State University, Baton Rouge; and 
Aspects the Behavior 
Flexure Creosoted Glued Laminated 
Douglas-Fir Beams Containing End 
Karl Tamberg, University 
Toronto, Toronto, Canada. 


When you know the facts 
about barking 


choose 


CAMBIO 


SODERHAMN MACHINE MANUFACTURING COMPANY 


Talladega, Alabama 


West Coast: 9442 Barbur Boulevard, Portland, Oregon. 
East Canadian Representatives: Forano Limited, Montreal, Canada. 
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FIRST NAME WOODWASTE UTILIZATION EQUIPMENT 


states. Exp. wood parts 
search, product development, manufactur- 
ing, sales, administration. (June) 


556—BS grad. wood utilization from 
Penn. State U., interested furniture pro- 
duction, finishing, seasoning, 
ing, possibly selling. 


Employment Wanted 


485—U. Minn. grad, wood tech. 
years experience gluing and laminating 
production and QC. Desires devel- 
opment position end and edge gluing. 


(June) 


forester, utilization ma- 
jor, wants change with 
sibilities. Exp. includes sales, administra- 
tion, scaling, grading, tallying, etc. (June) 


557—Wood products engineer, and 
from State Y., Syracuse, de- 
sires position management, product de- 
velopment, technical service. Presently 
staff university, avail. Oct—Nov. 


558—LSU grad. with forestry, 
utilization option, desires work produc- 
tion preservation. 


559—Jr. economic analyst seeking oppor- 
tunity with integrated products firm that 
potentially will lead position forest 
economist and/or operations and planning 
analyst. Will relocate anywhere. Has unique 
combination both experience and educa- 
tion economics, forestry, and engineering. 


State grad, wood tech, 
desires position production, sales, 
research. (June) 


552—Wood tech desires research 
production engineering. 


cludes math, physics, statistics. (June) 560—BS grad. wood utilization de- 


sires position research, development, 
production. 


554—Young exec. desires sales pro- 
duction position, prefers 


Positions Offered 


E-353—Position available for outstand- 
ing man who has ability advance. Large, 
integrated plant. 


Midwest location. Send resume. 


WANTED 


Wood technologist, chemical engineer, 
chemist, preferably with some experienc: 
paper plastics manufacture, tak 
charge production processes, develop 
ment and laboratory work, reporting 
technical director growing 
plastics laminating firm. Excellent oppo 

tunity associate with growing 

try the research field, 

Send replies to: 

E-354, Employment Service 
FOREST PRODUCTS RESEARCH 
417 North Walnut Street 
Madison Wisconsin 


Convert Wood Scrap 
better fuel 
Savings 75%! 


WILLIAMS HOGS 


pay back their cost fast! 


Reduction chips makes wood complete- 
burnable, efficiently extracts every BTU, 
minimizes smoke, soot, residue. Burning jum- 
bled lengths, widths and shapes restricts air 
flow, smothers fire, wastes most wood’s 
Above cross section Hog heat value. 
shows how fast-revolving chisel-edge 
hammers reduce wood by impact to a 


specified size pass through grate 
bottom hog. 


chip form, one man with shovel can 
fire much fuel tonnage three men han- 
dling individual awkward strips and pieces 
scrap—save two-thirds the labor cost. 


Completely Automatic Systems 
hog and convey wood waste boiler—or 
grind, separate and package saleable wood 
particles, sawdust flour—has produced 
phenomenal profits for many firms. 


WILLIAMS 
also designs and builds: Grinders and 


Screens—Me- 
chanical Air Separators—Heavy Duty 
Fans—Cyclone Collectors—Complete 
Plants. 


Write for complete brochure 


LLIAMS PATENT CRUSHER PULVERIZER 
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One Car 6-foot 
Hardwood 
Stacking 


Sticks 


Mill 
15/16 


GAIENNIE 
Wholesale Lumber Co. 


BOX 1774, SHREVEPORT, LA. 
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Efficient, Spiraling Flame 


WILCO 
REFUSE 
BURNER 


Small ard 

Large 

Capacit: 

Burners 
chine works, 
(Municipal Airport) 
Memphis, Ten: 
Send details Wilco Refuse Burner 
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“OUR EXPERTS DISCUSS 


Trouble Shooting Glue Problems: 


followi ibes vari 
Animal Glues for Assembly 
Starved joints: Starved joi 


edge-glued panels bonded with hot 
animal glue. Ironically, many starved 
joints are produced 
tionally the manufacturer re- 
sult leaning over backwards 
avoid the opposite (chilled joints), 
which actually seldom occurs. 

When starved joint examined, 
weak and shows little wood 
failure. Careful examination the 


surfaces will show very little 
Trouble Shooting Hot Animal glue the wood. Indeed, the wood 


id- 


The trouble shooting hot ani- 
mal glues edge gluing. 

The trouble shooting hot ani- 
mal glues assembly gluing. 

The trouble shooting liquid 
animal glues edge gluing. 

The trouble shooting liquid 
animal glues assembly gluing. 


Department, 
Peter Cooper Corps, 
Gowanda, 


HILE ANIMAL GLUES ARE among 
the most trouble-free wood ad- 
hesives use, must assumed that 


however, that the bonds are weak 
The step trouble shooti checking. This defect occurs almost 
entirely during the winter heating show little wood failure, and there 


Glues Edge Gluing will have the appearance never 

cur. Managemen used. the glued surface moistened 
quate quality-control program will rec- discovered through either accidental 

they occur, and take immediate steps However, these defects may also show 
quality-control programs, although strength the weak bonds. 


= 


familiar with the appearance the season, and then usually only un- 
After the poor bond classified its find the equilibrium moisture con- Poor contact: The second most com- 
the cause causes the heated, unhumidified plants defect edge-glued pan- 
readily determined. the range percent. The re- els poor contact. When 
While sometimes the exact cause sult that very rapid drying accom- faces such bonds are examined, 
bond can determined exam- panied shrinkage takes place the but irregularly spaced deposits 


exposed ends panels and other glue will observed. These will 
the entire gluing process. about this low plant humidity may surface visibly very rough for 

well actual gluing technique. panels shows that checking has taken will have distinctly shiny appear- 


and lue lines, then the gluing operation surface made contact what- 

will locate with great satisfactory and the only with the opposite bonding face. 
only the glue lines, then this ines random various 
Once these causes are located, the weak. The parts the panel, the appear- 

wood gluing operations fective glue line opening the contact are for the most part obvious, 
joints, visually classifying the type the detailed reasons for this type 
defect, and then determining its will discussed later. 
held the Wood Industries The visual classification poor Chilled joints: Chilled joints are 
tern Canadian ASME Wood Indus- bonds the key accurate de- the least common joint de- 
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always true, but has come about since 
the majority plants are now ade- 
quately heated and 
room-temperature storage space for 
lumber. 

This type weak bond may 
recognized the glued panel un- 
usually wide, highly visible glue lines. 
When the panel opened and ex- 
amined, very heavy glue film will 
observed all most the 
bonding surface. the case very 
well mated surfaces, contact may 
almost complete along the joint area, 
more likely will spotty. The 
heavy glue film will, ordinarily extend 
all along the bond, however. 


Miscellaneous defects: Weak bonds 
may also result from burning bur- 
nishing the surface glued, 
from foreign matter such oils and 
waxes. The appearance and cause 
such defects should become obvious 
upon examination. 


Cause Defects: With clear 
visual picture how the various types 
defective glue lines appear, 
now fairly easy locate their cause 
and then take necessary steps for their 
correction. 

the edge gluing lumber 
clamp carriers, two factors are usually 
considered fixed for any particular op- 
eration. These are the amount pres- 
sure applied and the assembly time 
used. The operator usually applies 
much pressure able main- 
tain throughout the day, and the 
interests maximum production, as- 
sembly times must kept mini- 
mum. making strong wood wood 
bonds with animal glues, the follow- 
ing rule the greatest importance: 
gluing factors must controlled 
provide thin but completely continu- 
ous glue film between the bonded 
surfaces. 

This means that pressure and glue 
consistency must correlated the 
moment pressure applied produce 
the thin but continuous 
viously mentioned. Since 
cannot practically changed 
clamp carrier, glue consistency the 
time pressing the key good 
gluing. Conversely, the majority, al- 
though not all, poor bonds obtained 
misuse animal glues are due 
the improper relationship pressure 
and glue consistency. 


Cause starved joints: Starved 
joints are caused almost entirely 
applying pressure glue film that 
reached high enough viscosity. The 
result that the thin glue penetrates 
excessively into the open wood cells 
and also squeezed out. Such bonds 
will have the appearance previously 
described, and gluing process should 
checked for the following possible 
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causes. The indicated corrections can 
then made. 


Glue Mixed Too Thin. glue mixed 
too thin, because manufacturers’ recommen- 
dations were not followed known for the 
particular operation, the greatest cause 
starved joints. Also, even though the 
proportions are known, careless 
weighing other poor preparation pro- 
cedures may cause variations consistency. 

Glue Too glue that too hot 
will not cool sufficiently adequate 
consistency when pressure applied. The 
though lower temperatures 120°F. may 
also used correlated with the rest 
the gluing process. Lack accurate glue- 
spreader temperature control will produce 
glue varying temperatures and therefore 
different consistencies. 

Wood Heated. The heating wood 
steam tables other means raises its 
temperature that applied glue cannot 
cool and thicken slightly before the assem- 
heat stock where provision was made 
for the wood reach room temperature 
prior gluing. Today, the practice 
heating wood prior gluing with animal 
glue common cause starved joints 
and should discontinued. 

Excessive Spread. Excessive spread 
otherwise well-balanced gluing opera- 
tion can also the cause starved joints. 
Although this fact seems inconsistent, 
large amount glue cools more slowly 
air and thus will not increase viscosity 
fast thinner spread. Unfortunately, 
the first thing often done overcome 
starved joints increase the spread, 
since this type defect would seem in- 
dicate that insufficient amount glue 
has been applied the surfaces 
bonded. 

Low Wood Moisture Content. Al- 
though wood moisture content not fac- 
tor that affects glue consistency, low 
moisture contents (below per cent) may 
contribute starved joints absorbing 
excessive amounts glue and leaving 
inadequate amount the surface form 
the bond. 


Cause bonds showing poor con- 
tact: Glue bonds that show poor con- 
tact are the direct result improper 
machining stock preparation proce- 
dures. More specifically, the following 
are the causes this type poor 
joint. 

Poorly Adjusted Maintained Equip- 
ment. Straight-line rip saws and jointers 
need adjusted that they produce 
straight, smooth surfaces that fit together 
closely along their entire length. There 
should not any bow visible when pieces 
are placed together prior being glued. 
Worn bearings, feed chains other ma- 
chine parts will not hold the close toler- 
ances necessary cut good glue joint sur- 
faces, and they should replaced. 
axiomatic that knives and saw blades should 
sharp and properly fitted give gmooth 
cuts with tooth marks other irregu- 

Poorly Flattened Stock. Stock that has 
not been properly flattened prior rip- 
ping will often produce glue joints that 
are not square. This leads clamping 
difficulty, bowed panels, and also joints 
with poor contact one side. ordinary 
planer will not flatten stock properly, and 
facer should used for this work. 

Too long Interval Between Ma- 
chining and Gluing. stock not glued 
very shortly after its preparation, moisture 
changes (either gain loss) will distort 


and make the surfaces unfit for gluing. 
Many the best gluing operations glue 
directly from the jointer rip saw, thus 
preventing any dimensional changes the 
wood. 

Poor Seasoning Procedures. Improperly 
dried lumber containing stresses will 
tort when ripped, and even though the rip 
saws may perfectly adjusted, the joints 
obtained will bowed otherwise 
warped. Proper kiln drying practice 
insure that this does not happen. 


Cause chilled joints: Chilled 
joints are the opposite starved 
and are due pressure being applic: 
glue film that has already reach: 
firm gel. looking for the cause 
chilled joints, many the same 
tors shown under starved joi: 
should investigated, but wou: 
expect find them opposite 
nitude follows. 


Glue Mix Too Heavy. Follow 
recommendations for the 
tion. 

Glue Too Cool. Glue temperature 
low that the adhesive jells almost 
ately after spread. 

Wood Too Cold. previously 
tioned, heating the wood prior 
not necessary. should, however, 

Room Too Cold. Room 
should ordinarily minimum 75° 

Excessively Long Assembly Time. Long 
assembly times used without 
and adjustment other factors such 
mix, and on. 


Trouble Shooting Hot 
Glues Assembly Gluing 


Description Defects: Defective 
assembly joints cannot classified 
the same way can edge-glued bonds 
because their smaller areas and the 
similarity appearance for large 
number causes. They can, however, 
visually described follows. 


Little glue film apparent 
the joint: When examined, 
bond described above will show 
little glue the areas that were 
bonded. This does 
mean that inadequate amount 
glue was applied, although this one 
the possible causes. This type 
defect most commonly found 
dowel chucked joints. 


Excessive glue the joint: 
Joints that fit this description show 
very definite heavy glue deposits 
one both parts the 
Shallow mortise and tenon joints 
particularly show this type 


Cause Defective 
Joints: 


Little glue film appearing 
the joint: 


Glue Too Thin Too Hot. 
glue when applied either too thin 
hot, will forced away from the 
ing surface when the two 
joined. recommendati: 
should followed for the glue mix, 
glue temperature should 
140° 
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Inadequate Joint Clearance. Where 
that have tolerance all are 
together, the glue stripped from 
mating surfaces. Such bond will not 
adequate glue film, and the result 
weak assembly that will eventu- 
come apart. Since assembly joints such 
dowels must usually self-clamping 
manufacturing process, compromise 
ist reached between the ideal joint 
erance inch) and fit 
ere the assembly will hold 
thout clamping until set. 
Insufficient Glue. assembly gluing, 
not uncommon find that inade- 
ate amount glue has been applied. 
the amount glue not sufficient 
spread over the entire area the joint 
weak bond results. Inadequate 
are often used almost intentionally 
effort avoid squeeze-out and thus 
necessity for clean-up. is, however, 
apply adequate glue 
spread and yet still not much that ex- 
cessive squeeze-out results. 


Excessively Heavy Glue Deposits: 
Defective assembly joints are seldom 
caused use glue that too 
high consistency either virtue 
being mixed too heavy used 
low temperature, because such glues 
are not readily hand spreadable and 
correction consistency must 
made before the glue can easily 
applied. The occasional exception 
this ‘is the infrequent incident 
chilled joints where assembly times 
are exceptionally long. Glue joints that 
are weak and show heavy deposits 
glue are usually caused poor ma- 
chining the components. This type 
defect fairly often encountered 
shallow mortise and tenon joints. 

Other causes defective assembly 
joints: Weak assembly bonds are also 
caused dull boring mortising 
tools. the joints are burned bur- 
nished, satisfactory adhesion cannot 
take place even though the fit the 
joint may very satisfactory. 


Trouble Shooting Liquid Animal 
Glues Edge Gluing 


Description Defects: Starved 
joints, poor joints resulting from in- 
complete contact, and weak joints re- 
sulting from excessively heavy glue 
lines (appearance similar chilled 
joints) can result from improper use 
liquid animal glues. The appear- 
ance these defects, 
bonded surfaces are examined, will 
similar the description defective 
joints obtained when hot glues are 
used improperly edge gluing. 

Cause Defective Joints: While 
there are less variables involved lo- 
cating the causes defective joints 
made with liquid animal glues, 
similar principle applies. That is, 
important for best results that con- 
sistency the time clamping re- 
given pressure and assembly 
Failure consider this principle 
result defects caused follows. 


Starved joints: 

Wood Glue Heated. Since liquid 
glues are intended used room tem- 
perature, increase wood glue tem- 
perature will lower the viscosity the 
applied glue the moment pressing. 
Starved joints will then the result. 

Excessive Spread. critical gluing 
operations where high strength required, 
heavy spread will not dry and thicken 
enough with short assembly times pro- 
vide the best consistency the time 
pressing. Thin spreads, since they will dry 
and thicken slightly faster, result 
much more satisfactory glue consistency 
the time pressing. This especially true 
where high pressures are used. 

Incomplete contact: The causes 
bonds showing poor contact are, 
course, the same for all adhesives and 
are previously outlined. 

Excessively heavy glue lines: While 
excessively heavy weak glue lines are 
uncommon with liquid animal glues, 
such condition may occur where 


wood and glue temperatures are well 


below normal and clamp pressures are 
low. 


Trouble Shooting Liquid Animal 
Glues Assembly Gluing 


Description and Cause Defec- 
tive Assembly Joints: Poor assembly 
joints made with liquid animal glues 
have the same appearance 
made with most other glues. ex- 
amining the majority defective 
bonds, there will either almost 
complete absence glue very 
heavy deposit. Where there little 
glue visible the weak joint, the 
probable cause will one the 
following: insufficient tolerance the 
joint, liquid animal glue inadvertently 
heated, insufficient glue applied. 

Where assembly joints are weak 
and show heavy deposits glue, the 
cause will excessive clearances and 
poor machining the assembly. 


Urea Resins for Hot- and Cold- 
Press Hardwood Plywood 


The Borden Chemical 
Co., Bainbridge, 
New York 


TECHNIQUE MAKING 
hardwood plywood interest- 
ing and fascinating art which good 
equipment, trained personnel, and 
skilled supervision must combined. 
Bonding conditions must closely 
controlled produce quality plywood 
today’s competitive market. 

While natural enough blame 
the glue for faults not easily traceable 
equipment, supervisors and opera- 
tors skilled are 
the majority cases able deter- 
mine the nature the problem, then 
locate and correct difficulties. 

The object this paper de- 
scribe typical gluing faults that might 
encountered, point out their causes, 
and recommend steps for overcoming 
eliminating them. 


Gluing Defects 


Although certain problems are directly 
related the method pressing plywood, 
that is, hot press cold press, many occur 
either procedure because other condi- 
tions. few the outstanding gluing de- 
fects found hardwood plywood with 
short description each are follows: 

Bleed-through: The glue mix penetrates 
faces panels. These areas are difficult 
stain and finish despite sanding, which 
removes excess glue from the surface. 
more prevalent hot pressing because 
the greater flow resin under heat. 

Blows blisters: This condition iden- 
tified raised ruptured areas the 
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face panels, and usually occur all- 
veneer constructions between core and cross- 
bands. restricted almost entirely hot- 
pressed panels. 

Dimpling: Panel surface has wavy-like 
appearance. This defect becomes quite pro- 
nounced when the assembly finished. 

Face-checking: Identified cracks 
checks faces assemblies and occurs 
both hot and cold pressing. 

Indentations: Depressions found faces 
panels that are difficult even impos- 
sible conceal finishing. Press condi- 
tions not contribute this problem. 

Low water-resistance (but good dry 
Construction fails withstand 
usual tests for water resistance without 
showing signs delamination. Occurs with 
either hot-or cold-pressed assemblies. 

Pre-cure: This defect found both 
hot- and cold-press panels, although hot 
pressing probably the more critical oper- 
ation. easily identified poorly 
bonded construction either spotty trans- 
fer transfer adhesive from cross- 
band faces cores. Spreader marks are 
easily visible crossbands. 

Spotty bond Adhesion 
within panel erratic, being good some 
areas while very poor other parts 
panel. 

Starved joints: Characterized very 
weak bond. Glue transfers from 
face the other, but very little evidence 
adhesive mix within the joint. 

Warpage: Recognized any variation 
from flat, true panel. Occurs both cold 
and hot pressing, although more prevalent 
the former application. 

Weak bond: Construction exhibits very 
poor adhesion. Good transfer but glue line 
powdery. 


Probable Causes Gluing Deffects 
and Suggested Methods for 
Correction 

Recognizing gluing fault 
hardwood plywood production 
only part the 
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equally important determine 
how the incident occurred, and 
initiate steps eliminate the possi- 
bility future recurrences. 


Some the more common causes 
found hot- and cold-press opera- 
tions are summarized for simplicity 
outline form with short descrip- 
tion recommended measures for 
overcoming the difficulty. 


Bleed-through: Adhesive mix too thin 
consistency viscosity: Reduce amount 
water provide good spread. Assembly 
period too short: Permit longer 
tween spreading and pressing construction. 
Adhesive spread too heavy: Apply lower 
spread. the heavy spread result 
rough, loose-cut, porous stock, suggest 
improving veneer quality reduce glue 
spread. Face veneers too high moisture 
content: Use material with proper amount. 
may necessary install dehumidify- 
ing equipment accomplish this. Faulty 
type extension: desirable incor- 
porate inert filler such nut shell flour 


into the mix percent total 
extender. 


Blows blisters: Assembly time too 
short: longer period required. Adhe- 
sive mix too thin: Body-up the formu- 
lation reducing amount water 
increasing filler extender ratio. Material 
bonded too high moisture con- 
tent: Use stock correct moisture, usually 
percent. Moisture content stock 
non-uniform: Wet spots are present. Avoid 
the use materials with defects such 
worm holes, knots, dents. not use 
fillers that absorb and excessive 
amounts water. Check panel lay-up 


insure proper alinement crossbands and 
core. 


Press temperature too high: Recommend 
reducing platen temperature 
longer press time necessary. Press time 
too short: Use longer curing cycle. 
accomplish this, may necessary 
select different catalyst, resin, both. 
Presence defects stock: Improve the 
quality material, avoid knots, worm holes 
and checks. The condition the planer 
and veneer lathe should checked in- 
sure satisfactory operation. Spread adhe- 
sive too heavy: Make certain that spreader 
functioning properly. Rolls should 
alined with each other and with doctor 
rolls. Regroove replace worn rolls. Wash 
the machine frequently enough keep 
clean. 


Dimpling: Crossbands too thin con- 
tain defects: Use thicker veneers avoid 
and improve quality 
avoid knots and checks. Lumber core has 
defects: Utilize better stock eliminate 
potential hazards. Non-uniform moisture 
content particle board cores: may 
necessary further condition the board 
achieve uniformity. Also, suggested 
that material with reasonably uniform chip 
size employed. Particle board has vari- 
able thickness: Board should planed and 
conditioned before glued. Surface 
should reasonably smooth and not pitted 
full voids. 


Face-checking: Assembly improperly con- 
ditioned. Hot-press panels should dead 
stacked and weighted for several hours 
permit gradual cooling, stickered 
achieve rapid cooling. Cold-press construc- 
should stickered for least 
hours allow for moisture redistribution. 
Moisture content stock too high: Use 
components proper moisture content. 
Press period too long: Remove panels from 
press upon completion curing cycle 
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prevent drying out. not leave assemblies 
hot platens during break lunch pe- 
riods. Press temperature too high: Reduce 
platen temperature somewhat. 
cessive heat unless moisture content 
stock carefully controlled. 


Indentations: Cauls platens pitted 
otherwise damaged. Keep surfaces clean, 
smooth, and coated with release agent. 


Low water Resistance: Constructions 
tested too soon after bonding: Allow sev- 
eral days for maturing that the glue 
joint can attain complete cure, particularly 
with cold-press panels. Mix extension too 
high faulty: recommended that 
fresh, white wheat flour with low ash con- 
tent and low water-taking capacity em- 
ployed. The amount extension possible 
depends upon the degree water resistance 
desired. 


Pre-cure: Assembly time too long: 
shorter period between spreading and press- 
ing necessary. less reactive catalyst 
will also help. hot pressing, use auto- 
matic loader and rapid press closing time, 
possible. Adhesive mix too reactive: 
more retarded formulation required. De- 
termine mixing proportions, particularly 
powders, weight and not volume. 
Hot cauls employed: Cool boards fans 
other means. Hot veneers cores: Make 
certain that materials are cooled before they 
are glued. not use stock directly out 
kiln dryer. Press temperature too high: 
Lower platen temperature, especially 
moisture content assemblies high. 
Porous veneers: Use proper spread. 
general, porous, rough, loose-cut veneers 
require heavier spread than dense ma- 
terial. Spread too light non-uniform: 
Make certain that condition spreader 
satisfactory. careful not wipe glue 
off crossband sliding lumber core 
spread veneer. not use gloves smear 
glue around surface crossband 
core. Stock has variable thickness: sure 
that all panels one press opening are 
the same thickness. Avoid using veneers 
unequal thickness the same crossband 
core. Lumber cores should not planed 
final thickness until day two before 
they are glued. 


Spotty Bond Adhesion: Assembly time 
too long for certain areas: Warped 
loosely piled veneers expose part glue 
line (open assembly), which results 
more rapid drying out. Use either shorter 
assembly period reformulate mixture 
incorporate retarded catalyst system. 
Spreader rolls may worn damaged 
and need replacing. Careless veneer han- 
dling: More care should taken laying- 
assembly. not smear glue with gloves 
slide lumber cores spread crossbands. 
Face veneers sized, burnished, glazed: 
Watch the excessive use adhesive 
splicing that squeeze-out along joint 
minimized. Avoid coating cauls platens 
with too much release compound. not 
use stock burnished planing veneer- 
drying operations. When sizing fancy face 
veneers, minimum amount mixture 
accomplish objective. Insufficient 
Spliced veneers 
within crossband should equal 
thickness. Make certain that all panels 
one press opening are the same thickness. 
Check press occasionally make sure 
not out line and delivering proper 
pressure. Improper mixing: 
structions the adhesive manufacturer for 
order addition ingredients. Mixer 
should clean and operate speed 
rpm. should not filled more 
than inches above top blade. Water tem- 
perature should 70°F. Adhesive 
mix should not agitated indefinitely. 
Likewise, the formulation should not stand 
for long periods before use; better 


make more frequent, smaller mixes. Non- 
uniform adhesive spread: Spreader should 
checked insure proper operation. Rolls 
should have adequate grooving and 
alinement with each other and with doctor 
rolls. Avoid using stock that rough, de- 
fective, uneven thickness. Non-uniform 
press temperature: Make certain steam trap: 
are operating order. Clean out 
logged. 


Starved Joints: Assembly period 
short: Employ longer 
spreading and pressing, 
dense species. may necessary 
corporate slower catalyst into the 
sive mix. Adhesive mix too thin: 
water ratio give more suitable co: 
sistency. Excessive pressure: Reduce 
sure somewhat. Some delayed assembly tin 
may also required. Faulty extensio: 
Fresh, white wheat flour with low ash co. 
percent total extender. Foamy mix: 
Water ratio should just enough 
vide proper spreading consistency. 
too light: Increase amount adhesive 
spreader adjustment. may necessary 
reduce water the mix obtain suita! 
mix consistency. 


Faulty-core stock: Impro 
quality avoiding material with 
holes, dents, knots and burnishes. 
employ different density woods 
core. Confine the width core 
inches less. After stock has been 
glued, allow condition for period 
time before planing 
sunken joints. Improper conditioning 
panel: Hot-press constructions 
allowed cool gradually means dead 
stacking. not machine assein- 
blies until they have matured several days. 
Non-uniform spread: Veneers and cores 
must have uniform thickness and free 
defects. Make certain that the spreader 
good condition: Over-curing hot 
press: Remove panels from press upon com- 
pletion press cycle. Assemblies should 
not remain press during breaks lunch 
period. Press temperatures too high: Re- 
duce platen temperature and lengthen cure 
cycle, necessary. Unbalanced construction: 
The same species and thickness venecrs 
should employed. Diagonal grain ma- 
terial not desirable. 


Weak bond: Adhesive mix not reactive 
enough: Select the correct resin-catalyst 
combination for the plant conditions. Ad- 
hesive representatives will glad assist 
this problem. Follow the 
directions for mixing. Adhesive spread too 
heavy: Use proper spread for the formu!a- 
tion employed. Rough, loose-cut, and 
erally poor stock requires heavier 
than smooth, dense species. Moisture 
tent stock too low: sure that 
material within the recommended 
ture content range for the adhesive 
ployed. the case lumber cores, 
surface too far advance gluing 
tion. Press cycle too short: 
blies are cold pressed, make certain 
perature least 70°F. The use 
will aid cure. For hot-press 
little longer cure time will prove ber 
ficial. Press temperature too low: 
platen temperature lengthen cure 
for hot-press panels. Temperature shou 
least 70°F. for cold-press constr 
tions. Stock, particularly cores, too 
moisture content. Humidifying unit may 
necessary insure suitable results. 
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Resins for and Heated- 


Platen Edge Gluing 


Jr. 


Perkins Glue Co. 
Lansdale, Pa. 


UNDERSTAND THE PROBLEMS 

the radio-frequency and steam- 
discuss briefly the mechanical 
chemical operations involved. The 
complicated system the steam- 
first 


glue applied the edges 
the lumber, which fed into mech- 
anism that pushes the stock between 
two heated plates, the case con- 
tinuous gluer, the stock placed 
between heated plates and edge pres- 
sure applied, the case batch 
gluer. 

The edge pressure the continuous 
method developed forced feed 
the in-feed end and braking ac- 
tion the out-feed. The degree 
pressure obtained the result the 
two forces working against each other. 
Top pressure applied the weight 
the upper platen, which can 
supplemented pressure cylinders 
springs when necessary. 

The two greatest problems with this 
method are: warped and twisted stock, 
which does not permit intimate con- 
tact with the gluing surfaces, and pre- 
cure the glue line, due stopping 
the machine for adjustments. 

that the proper cure can ob- 
combination that sets quickly. Usually, 
the pot life this type material 
too short practical room 
temperature, the glue mix cooled 
and the spreader also cooled 
means water jacket. 

When the feed stopped for ma- 
chine adjustments, number glue 
lines are the loading table and the 
heat coming from the press can start 
the glue curing before pressure ap- 
When this occurs, the bond will 

weak and spotty, since thick glue 
lines will result, without proper trans- 
fer glue from one surface the 
other. 

The remedies for the above-men- 
tioned troubles are use stock that 
steady flow stock into the machine. 

typical formulation for this work 
will have pot life room tempera- 
ture minutes. The pot life 
can prolonged considerably cool- 
ing temperature 50° The 
resin should pre-cooled, then the 
added, otherwise the rapid ac- 
the catalyst can start thicken 


the glue mix before has been cooled 
sufficiently retard the setting action. 
The platen temperatures run from 
F., and about 14-inch depth 
cure should obtained permit 
moderate handling the stock comes 
from the machine. 


Mechanical pressure requires bet- 
ter mating components than 
clamp carriers. Pressure applied 
the stock uniformly and the stock 
not straight, high localized pressures 
can develop the areas that first 
come into contact. End-to-end bowing 
the stock can produce high end 
pressure, which will several times 
greater than that calculated for the to- 
tal area. This condition results 
squeezing the glue from the joints. 
starved condition results, which gen- 
erally produces open ends after the 
panels have been trimmed. 


Over-dried lumber 
duces poor bonds because the lack 
transfer glue from the spread 
the unspread edges. extreme cases, 
the glue may not adhere properly 
the spread areas because hydro- 


phobic condition set the wood 
fibers. 


general, suggested that the 
moisture content the stock 
edge-glued mechanical means (to 


degree platen gluing and 


definitely electronic gluing) not 
less than percent. This means the 
lumber should not dried less 
than percent, since wood that has 
been over-dried will never regain its 
receptivity for proper wetting, even 
though the moisture content may later 
raised the proper range. 


Electronic gluing introduces more 
factors that require attention for best 
results, and the characteristics 
considered are: mechanical application 
pressure, chemical characteristics 
the glue, electrical characteristics 
the glue, and electrical characteristics 
the wood. 

All the problems mentioned con- 
nection with steam-heated-platen glu- 
ing are present electronic gluing. 

The pressure high-density species 
should not exceed 250 pounds per 
inch prevent starving the 
glue joints. the stock cannot 
brought into intimate contact with this 
amount pressure should not 
used because excessive stress will 
locked into the glue line. This stress 
may later manifest itself warping, 
checking, open joints. produce 
flat panels, the components should not 
greater than inches width. 
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The glue line, when heated rapidly 
high frequency, thin momentarily 
before the chemical action starts the 
thickening. During this brief period 
maximum fluidity, the adhesive can 
squeezed from the joints, which 
result over-all marginal bonds, open 
ends, both, depending upon the 
initial points contact made the 
pieces under For this reason, 
thin glue mixes should avoided 
when gluing high-density species. 

Two methods may used for gov- 
erning the rate set when electronic 
heating used. The glue may made 
highly reactive, with characteristics 
similar that used platen curing, 
may made highly conductive, 
which will make the glue line heat 
more selectively, with less loss 
power the wood. 


The mixes with increased reactivity 
will have short pot lives room tem- 
perature and the disadvantage 
highly acidic glue lines. 

The highly conductive mixes may 
cause burning the glue line, espe- 
cially certain species that will 
mentioned later. appears, then, that 
tween reactivity and conductivity. 
Usually, the pot life designed 
between and hours 75° F., and 
hot weather this mix may main- 
tained the judicious addition 
percent ammonia 
mately fluid ounce each 
pounds resin). The conductivity 
regulated the point which burn- 
ing occurs. The radio-frequency volt- 
age across the electrodes 
power density watts per square 
inch will dictate this point. 
generator with few glue lines the 
load will produce burning, because too 
much power being crowded into too 
little glue area. 


any event, the curing rate should 
not less than seconds, otherwise 
the glue can dry before the chemical 
reaction completed. This results 
undercured glue line that has little 
strength and practically water re- 
sistance. boiled glue line will fre- 
quently produced. Such line 
granular appearance and brittle 
nature. feels like rough sandpaper 
the open joint, and indicates too 
short curing cycle, too low mois- 
ture content the stock, both. 


Radio frequency, theory, heats 
the total glue line simultaneously 
and should produce uniform curing 
throughout its mass. practice, how- 
ever, the glue line does not heat 
rapidly near the ground electrode 
thick stock. This produces 
cured and frequently wet glue line 
near one edge the stock when ex- 
ceeds three inches thickness. This 
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can overcome degree in- 
creasing the conductivity the glue 
mix, but this can dangerous, too. 
The squeeze-out the ends, being 
highly conductive, will encourage 
flash-over from the hot the ground 
electrode. For all practical purposes, 
not wise attempt heating glue 
lines greater than three inches. 

Some wood species are prone 


burning, and necessary use re- 
duced power and mixes that have 
relatively low conductivity. This burn- 
ing may come from mineral streaks 
the wood, but generally the ex- 
planation not that simple. seems 
low, cedar, and northern white pine, 
glue lines should used. 


Resins for High-Pressure 
Plastic Laminating 


National Starch and 


Chemical Corp. Research 
FAST LAMINATION HIGH- 
pressure laminates core stock 
logical extension the use vinyl 
emulsion adhesives. joint assembly, 
they have become solidly entrenched 
because they are ready-to-use and set 

general, veneering with high- 
pressure laminant different than 
veneering with wood plys. The end 
result the same—a decorative mate- 
pressure laminant 
above that even fine face veneer, 
and result manufacturer tends 
far more critical the appear- 
ance. 

The highly reflective surface the 
tically magnifies any defect due the 
core resulting from 
equalities the pressing operation. 
Other than minor gluing problems, the 
most frequent problem that arises 
high-pressure laminate gluing 

The factors that influence tele- 
pressure distribution, face strains 
plastic sheet, glue spread. 

Core inequalities are the most ob- 
vious source telegraphing. Species 
variations lumber core, even when 
crossbanded and face plied, can 
through” provided the density varia- 
tion great enough. 
sunken joints, which have been con- 
cealed can and make 
their presence known. 

How are these causes discovered 
Unfortunately, great deal lies the 
realm practical experience un- 
covering the cause “on the 
checked with surface analyzers the 
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mechanical comparator electronic 
types. general, much information 
can drawn from close visual inspec- 
tion the panels reflected incident 
light. light located that its 
reflection appears ribbon across 
the field vision when reflected from 
the polished plastic surface, the con- 
tours the surface are revealed. The 
contours the plastic surface never 
sharply define the core inequalities, 
but they will suggest the cause the 
telegraphing they approximate any 
the known causes defined above. 
Later detailed surface analysis will 
generally confirm the cause gross 
surface defects. 


Another common cause surface 
irregularity improper pressing tech- 
nique. The old method 
pressing veneers means “I” 
beams and turnbuckles, often used 
plastic surfacing, common cause 
trouble. Unequal pressure 
calized pressure (at the beam) all 
contribute impressing image 
surface distortion. Laminating 
press with parallel surfaces, coupled 
with clean, flat cauls the only posi- 
tive cure for this condition. 


One other cause the general con- 
dition and one sel- 
dom realized fabricators, the 
caused face strains the high- 
pressure laminate. When the face 
stresses are relieved back sanding, 
natural curling tendency develops. 
The curl accentuated slight 
moisture pickup through the sanded 
side. When the sheet forced flat 
the laminating operation, stresses, in- 
duced the face distort the melamine 
sheet minor degree over the entire 
face. This condition can detected 
ordinary light, but accentuated 
when viewed polarized light. 

What does all this have with 
vinyl resin? Actually very little 
direct These conditions have ex- 
isted for years, and only the 
last few years that the basic reasons 


for their occurrence have been under- 
stood. the plastic laminating field, 
the fabricator has been 
familiar with his core, face, and 
back-up material. This has not always 
been true where his adhesive con- 
cerned. The various chemical types, 
with their accompanying variety 
performance claims, have only 
cloud rather than clarify the 
hesive picture. result, 
especially relatively new 
far more than their fair share 
complaints. 


Much space has been devoted 
describing the true causes 
condition variously described 
“imaging”, and fort 
The causes for these occurrences 
mechanical and can minimized 
material and operational changes 


When vinyl adhesives are used 
plastic laminating, few simple ru! 
apply. Most them are also 
plicable other adhesive types. 
vinyl adhesives are supplied ready 
use, they can drawn directly 
the drum air pump gravity fe. 
through bung tap. this point, 
user should restrain the 
pulse dilute. Synthetic adhesives 
have been carefully prepared and 
can drastically altered 

the unknowing with 
water who seeks make his 
own viscosity adjustments. Ready-for- 
use adhesives are precise 
adhesive solids, viscosity, and cure 
time. The qualities the user paid for 
can tossed away instant when 
dilutions other than 
mended the supplier are tried. 


Equipment should kept clean. 
The rate spread (pounds/M) 
governed the condition the 
spreader rolls. these are damaged, 
worn, fouled with dried adhesive, 
spotty unequal spread will result. 
The condition will manifest itself 
spotty adhesion, wasteful unequal 
squeeze-out, slippage the press 
load when pressure applied. 


Telegraphing caused gross 
ical defects the core cannot 
come changing adhesives. 
can distortion due poor 
pressing methods. 


Good quality core materials 
freely There have been som 
excellent, simple, low-cost presses 
signed for plastic laminating 
available recent years. Good 
and presses, coupled with the 
pressure psi) requirements 
vinyl adhesion, can overcome most 
the telegraphing 
described. 
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TENSILE STRENGTH 


Scarf Joints 


Agricultural Experiment Station, 
Alabama Polytechnic Institute, 


Auburn 


Factors such slope scarf, 
density, matching annual rings, 
and some gluing variables were 
studied. Scarf slope was important; 


GRAIN 


specific gravity and ring matching 


were not. Joint strength was 
high, but ratios were low because 


high-strength controls. 


SCARF JOINTS ARE USED ex- 
tensively end-joint individual 
members used high-strength lam- 
inates. When properly cut and glued, 
plain scarf joint with relatively flat 
slope is, for practical purposes, the 
strengest end-joint now available for 
such use. The strength ratios allowed 
such joints for design purpose are usu- 
ally based study Douglas-fir 
and white oak joints published 
While these values have been 
very useful, some unpublished work 
the authors well the work Fox* 
Canada had indicated that review 
this subject was needed order 
obtain more accurate strength values. 
The object this experiment was 
study the relationship between tensile 
strength plain scarf joints south- 
ern pine wood and such factors 
slope scarf, wood density, matching 
annual rings, and certain gluing 
variables. 


Materials and Methods 


Four slopes, 1:6, 1:9, 1:12, and 
1:15 were used this study. Two 
resorcinol-type glues and proved gap- 
filling urea-formaldehyde resin were 
the adhesives used the study. Either 
room-temperature cure cure 160° 
was used the first four panels. 
All remaining panels were glued 
room temperature with five-day after- 
cure 100° The southern pine 
used was from kiln-dried stock that 
had been stored indoors under dry con- 
ditions. Although the wood used was 


contributed paper, received November, 
58 


P., and Krone. 1946. 
d-joints various types Douglas-fir and 
white oak compared for strength. U.S. Forest 
rod. Lab. Report 1622. 
1956. investigation into the 
certain variables scarf-jointed tim- 
laminations. Forest Prod. VI(10): 428. 


largely loblolly pine taeda L.), 
small amounts shortleaf pine (P. 
echinata Mill.) and longleaf pine 
palustris Mill.) may have 
cluded. 

Two 2-14 foot lengths 5/4- 
inch thicker flat-sawn lumber were 
selected for straightness grain and 
uniformity growth (five more 
rings per inch). Any slight diagnoal 
grain was removed from these pieces 
wedge-shaped cuts jointer fol- 
lowed surfacing the opposite face 
parallel the straightened face. The 
true grain direction was then deter- 
mined the flat-sawn region each 


WHAT THIS RESEARCH 
MEANS 


demonstrating very high abso- 
lute tensile strength values for sim- 
ple scarf joints, the authors reaffirm 
the high margin safety present 
laminated structures constructed 
with carefully manufactured scarf 
joints. The tensile strength wood 
that even these strong joints not 
yield the usually accepted strength 
ratios. Although the authors make 
mention the working stresses 
used for design purposes, their pres- 
entation here indicates that review 
current methods calculating 
working stresses order. Past 
methods have yielded safe working 
stresses because the conservative 
assumptions have more than com- 
pensated for the liberal assumptions. 
Additional basic information the 
type presented this article will 
help the design engineer face new 
problems such the current per- 
plexing one, “Is fingered scarf 
joint with tensile strength 12,000 
psi satisfactory use beam 
designed for working stress 
2400 psi?” 

Editor 
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ORIENTATION 


GLUE LINE 


Fig. panel, showing method orienting glue lines 
the selected slope scarf. The test slats that have been ripped 
from the near edge the panel are parallel the grain. 


board with timber scriber mark- 
ing resin ducts and drawing line 
parallel their general orientation. 
This true grain line was used the 
line from which the cutting 
lines for the scarf joints were marked 
the intended slope across the board. 
Cutting lines were spaced inches 
apart for the 1:6 scarf joints, 114 
inches apart the 1:9 scarf joints, 
and inches apart 1:12 and 1:15 
scarf 

The boards were sawed along these 
cutting the sawed surfaces were 
jointed, glue was spread, and the 
boards were glued back together the 
use panel clamps. When the glue 
had cured, the boards were dressed 
smooth and ripped parallel the true 
grain line into thin test slats (Fig. 1). 
Depending the location the 
scarfed region, some slats were used 
test the joint and some test the 
clear wood for control purposes. 
section about inches long was cut 
from the end each slat. This section 
was used for moisture content and 
specific gravity determinations shortly 
after the corresponding specimen was 
broken tension. 

The joints and controls were tested 
tension means the Auburn 


The Authors: Boyd Richards, prof. 
wood technology Auburn, holds from 
Colorado A&M, and and PhD degrees 
from New York State College Forestry 
Syracuse. 

Goodrick attended Fresno State Col- 
completing research for wood tech- 
nology. 
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Fig. tension test specimen. 
Hardwood grips have been glued onto the 
and elliptical easement curves 
shaped from the two opposing faces 
the glued specimen. The diagram shows 
specimens, the joint positioned the 
central straight region the specimen be- 
tween the easement curves. 


modified tension-test (Fig. 
2). After they were tested, all speci- 
mens were carefully examined for any 
irregularities such local cross grain, 
distorted grain, abnormal wood, and 
any machining defects that could have 
caused damaging stress concentrations. 
All specimens with weakening defects 
that might have triggered the failure 
were dropped from the study. Since 
wood tension extremely sensitive 
defects, this stringent search for 
damaging defects was 


*Richards, 1958. Simplified tension 
tests for wood. Forest Prod. VIII (1): 14. 
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SCARF JOINTS 


SCARF JOINTS 


SCARF JOINTS 


SCARF JOINTS 


64 
SPECIFIC GRAVITY (OVEN DRY WEIGHT VOLUME) 


Fig. 3.—Relationship between tensile strength and specific gravity 
various glued scarf joints southern pine shown the least- 
squares regression lines. Each line spans the extreme range spe- 
cific gravity displayed the data used deriving the line. 


Table 1.—ACTUAL TENSILE STRENGTH SCARF JOINTS AND PERCENT CONTROL 


STRENGTH THREE SPECIFIC GRAVITIES SOUTHERN PINE (ALL STRENGTH 
VALUES TAKEN FROM REGRESSION LINE EACH SLOPE) 


Specific gravity! =0.47 Specific gravity! =0.55 Specific gravity! =0.62 


Tensile 
strength % of 
Slope psi 


2Extrapolated value. 


Control 


gravity based oven-dry weight and volume. 


Table 2.—RELATIONSHIP BETWEEN TENSILE STRENGTH AND SPECIFIC GRAVITY 


Tensile Tensile 


psi Control psi Control 
11,682 53.8 12,651 52.4 
14,751 68.0 15,545 64.4 
15,691 72.3 16,046 66.5 
17,620 81.2 18,5922 


21,705 100.0 24,126 100.0 


SOUTHERN PINE FOR INDIVIDUAL SLOPES SCARF SHOWN THE 


Number Mean 
of tensile 
Slope scarf strength, psi 

in 33 17,290 
203 21,705 


gravity based oven-dry weight and volume. 
**Significant the level probability. 


essary obtain more accurate evalua- 
tion the tensile strength defect- 
free southern pine wood parallel 
the grain. 

When the panels were glued to- 
gether, attempt was made match 
purposely mis-match the sum- 
merwood portion the annual rings 
adjacent pieces. Although the in- 
tended match was not always obtained, 
this method did provide varying 
amounts matching annual rings 
between pieces. When the panels were 
ripped parallel the grain line, each 
slat used joint was classified ac- 
cording the degree matching 
the summerwood the annual rings 
the following arbitrary rule: perfect 
match, per cent greater the 
summerwood matched; half-match, 
percent percent summerwood 
matched; mis-match, percent less 
summerwood matched; cross match, 
match between two different pieces 


PINE CONTROLS 


PERCENT OF CONTROL STRENGTH 


00 02 04 


LINEAR REGRESSION STATISTICS 


specific 
gravity! 


Fig. 4.—Relationship between the tensile strength glued sca 
joints southern pine and the tangent the scarf angle. The ter- 
sile strength expressed percent the strength clea 
straight-grained controls like specific gravity. 


Mean Regression 

coefficient 

onG Regression equation 
0.566 13,850 4,06 
0.532 11,340 T=11,340G + 8,51 
0.540 5,073 T= 5,073 G + 12,% 
0.532 13,870 T=13,870G 9,91 


with rings forming criss-cross patter 
the glue line. This latter term mu: 
not confused with cross grain. 
cross matching was obtained plac 
ing the bark side one side 
glue line and the pith side 
ferent board the other side 
the glue line. The wood was 
allow the grain line 
the long axis the test slat 
the other matchings. 


Discussion Results 


The absolute tensile strength the 
plain scarf joints average density 
(0.55) ranges from 11,682 psi 
17,620 psi for scarf slopes between 
1:6 and 1:15 (Table 1). The strength 
ratios, based controls the same 
density, range from 53.8 percent 
81.2 percent. The absolute strength 
and strength ratios for densities 0.47 
and 0.62 given Table show the 
values found over the approximate 


@ SPECIFIC GRAVITY 0.47 
© SPECIFIC GRAVITY 0.55 
4& SPECIFIC GRAVITY 0.62 
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inge density the wood used 
study. Fig. shows the regression 
the controls and the four scarf 

opes plotted over the range den- 

Fig. the strength ratios for 
the three densities presented 
Table are over the tangent 
the angle the slope scarf. The 
ratios shown Table are 
than those published the 
Forest Products Laboratory (2), 
e.en though the actual strengths the 
ints are high. This, large measure, 
because the greater control 
upon which the strength ratios 
Table are based. 

These high control values are due 
the extreme care used selecting 
defect-free material for the experiment. 
believed that these strengths 
closely approach the actual tensile 
strength southern pine. 

The effect annual ring matching 


mee 


was not great might expected. 
can postulated that the perfect 
match summerwood should no- 
ticeably stronger than any match 
which summerwood glued rela- 
tively weak springwood. When the 
strengths were plotted, very definite 
pattern was observed, although the 
cross match seemed fall the lower 
range. 

great difference strength due 
glues curing temperatures was 
observed. appears, therefore, that 
reasonable aftercure sufficient de- 
velop maximum dry joint strength 
within the scarf slopes studied. 

The regression lines 
joints show slight increase 
strength with increase density, 
but because large variation 
data this increase was found non- 
significant tests. The controls 
showed significant regression 
cient this test. 


Quality Rotary-Cut Veneer 


Forest Products Research Institute, 
College, Laguna, Philippines 


Greatest influence knife 
veneer thickness. Nosebar 
compression affected veneer 
thickness, tightness, and 
smoothness. Cold cutting 
reduced tensile strength 
less than 30% controls. 


Wangaard was FAO adviser veneer 
and plywood assigned the FPRI from June 
December, 1957, when this research was per- 
formed. 

Numbers parentheses refer the Litera- 
ture Cited the end this paper. 


The Authors: Fred Wangaard, prof. lum- 
Yale University, holds from the 
Minnesota, and and PhD degrees 
New York State College Forestry. 
positions the FPL and Wash- 
befose Yale. 
Saraos degree from the 
Institute Technology, Manila. 
the FPRI 1956, and responsible for 
neer-cutting studies. 


THE IMMEDIATE PURPOSE 
gathering the data reported here 
was the determination the optimum 
combination variables conducive 
the cutting superior veneer Phil- 
ippine white lauan (Pentacme contorta 
Merr. and Rolfe) and red 
lauan (Shorea Foxw.), 
and such would specific inter- 
est producers and users these par- 
ticular species, there another more 
general interest that should served 
this paper. This the need for 
general experimental method for eval- 
uating the quality veener produced 
under various cutting conditions such 
that the variability inherent the 
wood itself may minimized effect. 
further purpose was gain infor- 
mation concerning the quantitative ef- 
fects veneer quality known vari- 
ations such cutting conditions. 


Fleischer (1)? has presented ex- 
cellent discussion qualitative effects 
veneer-cutting variables but there 
very little information 
the literature. Mention must 
made this connection the work 
Kivimaa (2), McMillin (4), and 
and Plath (5) some specific 
aspect veneer quality such tight- 
ness relation nosebar compression 
relation pretreatment temper- 
ature, but such data are extremely 
limited. 
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The statistical data for the study are 
given Table regressions were 
calculated for moisture 
content because none the moisture 
content values were far enough from 
the average moisture content 814 
percent furnish any reliable trend. 


Summary 


Joint strength plain scarf joints 
southern pine varied markedly with 
slope scarf, but showed only 
slight increase strength with in- 
creased specific gravity. Absolute joint 
strengths were high when compared 
with data the literature, although 
strength ratios were low because 
high-strength controls upon which 
these ratios were based. Little 
strength variation was associated with 
ring matching. High-temperature cures 
were not needed develop normal dry 
strength when cold-setting urea and 
resorcinol-type adhesives were used. 


The quantitative data presented here 
are primarily interest from the 
standpoint the relationships (or 
lack relationships) shown between 
specific cutting variables 
factors used measure veneer quality. 
The limited amount material 
which these results are based—at most 
three logs each species, all from one 
locality—clearly requires word 
caution should they assumed 


WHAT THIS RESEARCH 
MEANS 


The variability wood from one 
log another, even within 
single log, tends obscure the real 
effects different knife angles and 
nosebar settings the peeling proc- 
ess. This paper suggests experi- 
mental approach the study 
effects veneer quality different 
cutting conditions that will minimize 
the influence variation the 
wood itself. 

Based experimental cutting 
lauan veneer the Philippines, the 
quantitative effects variations 
knife angle and horizontal and ver- 
tical nosebar openings veneer 
quality are shown. Such studies, ex- 
tended other species, should 
helpful determining the most sat- 
isfactory combination lathe set- 
tings for the production veneer 
specified quality. 

Editor 
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representative the Philippine lauans. 
Both species are known vary widely 
their physical characteristics under 
the varying conditions growth, par- 
ticularly the pattern rainfall, pre- 
vailing the Philippine Islands. Only 
through continuing studies addi- 
tional materials from other geographic 
sources will the range species char- 
acteristics become evident. 

The general approach this re- 
search was study the effect veneer 
quality variations knife angle, 
horizontal nosebar opening, 
opening the lathe 
(Fig. 1), and determine the most 
satisfactory combination these vari- 
ables for each log. provision was 
made vary the sharpness angle 
the lathe knife (21°) either the 
angle (15°) the condition the 
nosebar, aside from removal the 
wire edge after grinding. Most the 
work reported here concerned with 
the cold cutting veneer. 
its later phases, however, the study 
was extended include the cutting 
1/16-inch veneer and 
trial determine the effect pre- 


heating veneer bolts water 
160°F. 


Material 


Test material consisted six 18- 
foot logs—three each white and 
red lauan—that ranged from 
inches diameter. The logs were pro- 
vided the Philippine Plywood Corp. 
from its storage yard Tagkawayan, 
Quezon. After the logs were delivered 
the Forest Products Research Insti- 
tute, they were stacked for air storage 
being bucked bolt length 
and peeled. required for veneer 
cutting, the logs were bucked into 
36- 44-inch bolts, rounded 
lathe, and temporarily stored cold- 
water vat. Individual log averages for 
specific gravity (oven-dry weight and 
volume) ranged from 0.47 0.57 for 
the white lauan and 0.52 0.66 for 
the red 


General Design the Study 


The objectives this study were 
attained through the use series 
matched bolts, each series taken from 
single log. The first two logs each 
species yielded four 36-inch bolts for 
cutting veneer and one for 
cold cutting 1/16-inch veneer. The 
third log each species was reserved 
for the final phase the study, and 
yielded two 44-inch bolts for compari- 
son the quality 1/16-inch veneer 
obtained from preheated bolt with 
that obtained cold cutting. 

Cutting '%-inch Veneer: 
case the cold cutting 
veneer, the fourth bolt (D) was used 
for exploratory cutting with arbi- 
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trarily selected combination horizon- 
tal and vertical nosebar openings, 
0.105 and 0.030 inch, respectively, 
determine approximately the best knife 
angle (@) the range 88° 93°. 
This exploratory cutting also served 
probe log characteristics with respect 
depth clear wood veneering 
quality. 

Knife angle: Following this selec- 
tion bolt was cut five knife 
angles: for example, 40’, 
20’, 20’, 40’. Again, arbi- 
trarily selected horizontal and vertical 
nosebar openings 0.105 and 0.030 
inch, respectively, were used. The 
choice the knife angles used 
was dependent upon the width the 
“uniform range found Bolt 
Five angles, equally spaced over 
this range, were selected. 


Horizontal nosebar opening: Bolt 
was cut determine the effect vary- 
ing the horizontal nosebar opening 
while the vertical opening was fixed 
0.030 inch and the knife angle was 
held constant the optimum angle 
determined from Bolt The horizon- 
tal opening was varied follows: 
0.121, 0.113, 0.105, 0.097, and 0.089 
inch, which correspond veneer com- 
pressions 12, 18, and per 
cent, respectively.* 

Vertical nosebar opening: Bolt 
was cut determine optimum vertical 
nosebar opening. The optimum knife 
angle used was determined pre- 
viously, and one the levels com- 
pression found from Bolt give 
specific quality tight veneer was 
held constant. Constant compression 
was maintained varying vertical 
and horizontal nosebar openings to- 
gether illustrated the following 
example, which assumed that 
veneer compression per cent 
maintained: 


Vertical nosebar 


Horizontal nosebar 
opening, inch 


opening, inch 


0.035 0.093 
-030 -095 
025 097 
020 099 
015 101 


Cutting 1/16-inch Veneer With- 
out Preheating: The remaining bolt 
this series (Bolt was reserved 
for the cold cutting 1/16-inch 
veneer. Two groups experimental 
runs were made; one knife angle 
was varied, and the other, horizon- 
tal nosebar opening was varied. 


Nosebar opening for particular degree 
compression was calculated from the equation, 
C=(HNB + VNB tan 21°) cos 21°, in 
which the width opening through 
which the veneer must pass for 
combination horizontal nosebar opening 
(HNB) and vertical nosebar opening (VNB). 
this instance, was taken 0.124 times 
1.0, 0.94, 0.88, 0.82, and 0.76, respectively. 
More precisely, [HNB VNB tan (KA 
69°)} cos (KA 69°), between limits 
88° and 93° for knife angle (KA) the error 
involved using the approximation 
than percent veneer compression. 


OPENING 


OPENING 

CENTER 


KNIFE 


Fig. 1.—Diagram lathe 
nosebar, showing knife angle and 
and vertical nosebar openings. 


the knife-angle five rur 
veneer were cut knife angle 
(the optimum angle determined 
tal and vertical nosebar openings, eac. 
reduced one-half the 
value the combination found 
satisfactory the veneer 
ries, were held constant. The 
angle for 1/16-inch veneer was 
found. Then five additional runs wer: 
cut angle with nosebar compre:- 
sion values 12, 18, and 
per cent. Pressure was controlled 
varying horizontal nosebar 
while the vertical opening was 
tained constant the optimum valuc. 


Preliminary Cutting Preheated 
Bolts: indicated previously, the 
third log each species was reserved 
for preliminary study the effects 
preheating veneer bolts hot water. 
This log yielded two bolts, one 
which was cut into 1/16-inch veneer 
without pretreatment. The second bolt 
was preheated hot-water vat 
which the water temperature was grad- 
ually increased 160° over 
hour period. After hours heat- 
ing, the bolt was cut into 1/16-inch 
veneer. The bolt, mounted the 
chucks the lathe, was wrapped with 
heavy, impregnated building paper 
during the lathe adjustment period be- 
tween runs minimize cooling. 

The cutting procedure was essen- 
tially the same that previously 
scribed for 1/16-inch veneer. Five suc 
cessive runs veneer were cut 
two groups—a knife-angle 
and nosebar-compression group. 
knife-angle group was centered 
minute intervals about the optimun 
knife angle for 1/16-inch veneer foun: 
previous cold cutting the 
Nosebar compression was 
choice angles was based upon ret- 
erence the literature (1) trend 
direction veneer thickness decreased. 
the results this study, examination 


angles both above and below suggested 
future work. 
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per cent with the vertical nose- 
opening held the predetermined 


for 1/16-inch veneer. After 
optimum knife angle for the 
pecified cutting condition was deter- 
this angle was then held con- 
tant the nosebar-compression group, 
was comparable that previ- 
usly described for 1/16-inch veneer. 


Veneer-Cutting Procedure 


Each bolt was considered being 
two zones, the outer zone 
xtending from its rounded diameter 
inches and the inner from 
13-inch diameter. Each these 
was treated separately. Such divi- 
sion into two zones representing the 
outer and inner veneer-producing por- 
tions larger logs, and the inner zone 
alone representing the veneer potential 
smaller logs, appears the prac- 
tical experimental limit recognizing 
variation within single log either 
result variation wood quality 
etry. (There implication here that 
veneer cutting core diameter less 
than inches impractical). Com- 
mercial lathes are often equipped with 
automatic pitchways that change the 
knife angle gradually the cutting 
proceeds toward the core. these ex- 
periments, the knife angle was not 
changed during the cutting but the 
inner and outer zones were cut inde- 
pendently. 

Each zone yielded approximately 
110 linear feet veneer 
220 linear feet 1/16-inch veneer. 
cutting veneer, five 22-foot 
runs were made from each zone, one 
for each the five conditions tested: 
five knife angles (Bolt A), five hori- 
zontal nosebar openings (Bolt B), five 
openings (Bolt C). 
the case 1/16-inch veneer, two 
groups five runs were made from 
each zone. The variables were selected 
random order. the case knife 
angle (Bolt A), for example, typical 
sequence angles might have 
20’. 

The veneer-cutting procedure was 
operate Coe 56-inch lathe periph- 
eral speed 100 feet per minute for 
22-foot run veneer® particu- 
lar setting. The veneer was borne off 
the lathe hand and laid flat the 
clipper table. The resulting sheet 
veneer was clipped yield two thick- 
ness samples (12 inches), two 
samples (12 inches), 
two tightness samples 


hown that, the log sizes used, the minimum 
eneer run attain sampling representa- 
‘ive veneer may much ft. some 
ases. Trial cutting bolt can used 
establish such limits and, log size 
equires only minor modification 


Fig. 2.—Loose-cut (right) and tight-cut red lavan veneer assembled into laminated 
specimens and scarfed for measurement depth lathe checks. 


inches), and two tension samples 
inches) from each three posi- 
feet, and feet. Samples 
were selected uniformly represent 
the cutting quality the left and right 
ends the lathe knife, with allowance 


for 2-inch spur trim each end the 
bolt, 


Methods Evaluation 


Quality veneer was evaluated 
terms thickness, smoothness, and 
tightness cut. 


Thickness: Thickness specimens 
were stored green planer chips and 
sawdust for hours permit recov- 
ery from possible temporary compres- 
sion effects. Twelve measurements 
thickness the nearest 0.01 mm. 
(0.0004 inch) were taken with ma- 
chinist’s micrometer each specimen. 
Measurements were made approxi- 
mately 2-inch intervals each 
points along two lines drawn across 
the grain. This involved total 
thickness measurements each run 
veneer representing particular cut- 
ting condition. 


Smoothness: 
mens were thoroughly air dried before 
they were evaluated means the 
shadow-sectioning instrument described 
Lutz (3). Three readings depth 
surface roughness the nearest 
0.001 inch were taken each speci- 
men predetermined positions the 
closed face, which appeared repre- 
sent the roughest portions the sam- 
ple. Consequently, smoothness 
measurements were made each run 
veneer. 


Tightness: Tightness veneer 
was evaluated two independent 
techniques: direct measurement 
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depth lathe checks, and determi- 
nation tensile strength perpendicu- 
lar the grain. 


Depth lathe checks: The tight- 
ness samples were given brush appli- 
cation black water-soluble dye 
(China ink) the open face while 
still the green condition. Following 
this treatment they were air dried and 
laminated sets, closed face each 
ply uppermost, with cold-setting urea 
resin form composite specimen 
thick. After several days 
conditioning the laboratory, the 
laminated specimen was screw-mounted 
specially prepared wedge block 
and machined planer expose 
plain-scarfed surface with slope 
approximately 12. Two such 
specimens are shown Fig. 

Penetration the dye quite clearly 
defined the individual lathe checks. 
From each open face adjacent glue 
line this specimen, depth the 
deepest lathe check each three 
separate areas one inch wide was meas- 
ured the scarfed surface. Thickness 
the veneer viewed the scarfed 
surface was also measured, and each 
check-depth value was expressed 
percentage veneer thickness. Each 
run veneer was represented 
measurements depth check. 

Tensile strength across the grain: 
Each tension sample was sawed into 


six tension-test specimens 


inches. The 6-inch dimension was that 
perpendicular the grain and corre- 
sponded the direction applied 
load testing. Tension specimens 
were measured width and thickness 
0.001 inch and tested described 
Kivimaa (2). head speed 
0.025 inch per minute was used 
universal testing machine which 
load could read 0.1 pound. Load 
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failure was converted tensile 


Thickness, inch 


bolt, so-called cutting” 


strength pounds per square inch. Over-all between approximately 90° 92° 
. nile angie, degrees scatter Sample averages 

Thirty-six tensile-strength values were indicated. there well-defined 

computed for each veneer run. optimum cutting angle, should occur 
Tension specimens the same size within these limits. 

also prepared sawing and The relationship between knife 

planing used solid-wood con- angle and uniformity green-veneer 

trol specimens. Material for these 


specimens was provided 8-inch 
cross-sectional disk taken from each 
log between the third and fourth ve- 
neer bolts. Forty-eight tangentially-cut 
control specimens, from the outer 
zone and from the inner zone 
the disk, were tested tension the 
same procedure used with veneer speci- 
mens, 


Results 
Cutting Veneer: 


Effect knife angle: The most sig- 
nificant effect knife angle veneer 
was shown terms uni- 

ormity green-veneer thickness. 

typical pattern variation 
uniformity thickness with changing 
knife angle found the method 
used the exploratory analysis 
Bolt shown the following data 
obtained cutting white lauan veneer. 
Samples were taken several posi- 
tions along the length the veneer 
run, and thickness was measured 
number points each sample 
previously described. 


!Visual inspection revealed slightly corrugated 
veneer at 93°. 


Over-all scatter refers the differ- 
ence between maximum and minimum 
thickness determined individual 
measurements taken throughout the 
run veneer. Scatter between sample 
averages denotes general variation 
thickness from position position 
lengthwise throughout the run. 

The foregoing data conform the 
recognized general relationship be- 
tween knife angle and veneer thick- 
ness. both extremes, the over-all 
scatter thickness greater than that 
intermediate cutting range. 
angles below the range uniform 
cutting, scatter largely the result 
long waves irregular thickness, 
condition commonly designated 
“thick and and appears scat- 
ter between samples. the higher 
angles, the increased scatter asso- 
ciated with increased surface rough- 
ness due tearing and, the extreme 
case, knife chatter, which results 
corrugated veneer. For this illustrative 


Table 1.—RELATIONSHIP BETWEEN KNIFE ANGLE AND QUALITY NOMINAL WHITE AND RED LAUAN 


White lauan 


Tightness 


Thickness Uniformity Smoothness Thickness Uniformity Smoothness Tightness 
Standard deviation Depth Depth Standard deviation Depth Depth 
Knife mean roughness lathe check Knife about mean roughness lathe check 
angle (green) (air dry) (green) angle (green) (air dry) (green) 
in. in. percent in. percent 


Log 1 


Outer zone 


thickness within approximate “uni- 
form range previously deter- 
mined for each log shown Table 
Uniformity thickness expressed 
the standard deviation about 
thickness for each knife angle. 
ard deviation was calculated from indi- 
vidual micrometer thickness 
ments, and consequently depicts th< 
range thickness variation 
single measurements taken 
the run veneer. (The per 
range variation can readily 
deviation; hence standard 
0.0010 inch denotes range 
0.0020 inch about the 
thickness) 

Most the thickness values 
cent nosebar compression. 
when significant difference coud 
ues for standard deviation 
and per cent nosebar compressic 
these values were also included. The 
most satisfactory cutting range 
knife angle for each zone each 


JS 


Red lauan 


89°30’ 0025 -0116 34.4 -0012 -0090 55.5 
90° -0015 (2) -0116 43.8 
90°30’ -0016 47.2 Average 0.00157 0.0102 
91° -0010 (3) -0113 


0.00127 


Log 


-0013 (4) 


0.00135 


90° 0.0017 (3) 0.0133 56.1 89° 0.0006 0.0068 58.6 
90°30’ -0018 -0140 52.7 0014 (4) 

91° -0014 (2) 51.8 90°30’ 0009 0120 71.6 

0.00162 61.0 


compression percent with vertical nosebar opening 0.030 in. maintained throughout, except noted footnote 

2Data enclosed between horizontal lines are within the optimum cutting range. 
3Some values shown in this column represent averages for 6, 12, and 18 percent nosebar compression. When such is the case, the number in parentheses followi: 

the value for standard deviation indicates its relative weight. 

4Veneer was visibly corrugated. 
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90°30’ Average 0.00141 62.0 
Average 0.00121 0.0121 39.7 92° 75.2 
Average 0.0118 44.5 91° 55.0 
. 


ach but were some cases 
a 
? 
3°. general, the red Fig. 3.—Relationship nosebar compres- Fig. 4.—Relationship nosebar compres- 
tested here was characterized sion green thickness nominal inch sion tightness nominal inch red 
optimum cutting range than was 
white lauan. far knife angle 90°30’ range knife angle. satis- are given the remaining columns 
concerned, the average standard de- fied the cutting requirements both Table Within the optimum cut- 
for the optimum cutting range outer and inner zones both logs ting-range limits already discussed, 
shown the table the best expres- white lauan, whereas range neither veneer smoothness nor veneer 
sion for uniformity thickness under 89°30’ 90° similarly met the re- showed any significant trend 
optimum cutting conditions. Such val- quirements the red lauan tested with variation knife angle. Conse- 
ues show that both species produced here. The 90° knife angle satisfied the quently, the values that best depict the 
veneer within green-thick- requirements both zones all four quality veneer cut within the opti- 
ness range the per cent probabil- logs. mum cutting range are the average 
ity level 0.0032 inch. may also Further effects knife angle shown for smoothness and depth 
observed from Table that 90° quality white and red lauan veneer lathe check. The latter expressed 
Table. 2.—RELATIONSHIP BETWEEN NOSEBAR COMPRESSION AND QUALITY NOMINAL red lauan tested appears have 
WHITE AND RED LAUAN produced slightly smoother veneer 
than 
1, verage eviation ept strengt verage 
ne nife nosebar compres- thickness green athe grain roughness 
of ‘ angle opening sion (green) thickness check (green) (air dry) effects of variable nosebar Compression 
in. percent in. in. percent psi in. veneer attained varying the hori- 
White lauan zontal opening while maintaining 
4 Log 1 : 
90° 51.9 tained essentially constant within the 
90° optimum cutting range for log and 
ontro 
-122 -0110 rather regularly with increasing nose- 
bar compression, even though two sep- 
91° -126 -0018 arate effects are involved. Nominal 
ontro 
91° .105 12 -120 57.4 2 measured 
Control 0.124 inch because the increased 
Outer zone. 0.125 0.0027 40.6 0.0118 measurements—high high 
90° 0126 per cent, are observed. These relation- 
compression set that occurred the 
Log outer zone compared with the inner 
Outer zone. 0.121 57.1 0.0119 zone. 
0012 43.1 0072 showed tendency toward excessive 
3 
nosebar opening maintained 0.030 in. throughout. fect uniformity thickness was 
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@ AVERAGE VALUES FOR OUTER AND INNER ZONES- 
RED LAUAN, CORRELATION COEFF :.966 (Values ot 
Fercent Compression disregarded im compitin 


O AVERAGE VALUES FOR OUTER AND pon 
A 


DEPTH OF LATHE CHECKS, PERCENT 


regression) 


PERCENT 


Fig. 5.—Relationship nosebar compres- 
sion tightness nominal inch white 
and red veneer. 


shown over the intermediate range 
nosebar pressures. 

Veneer tightness, measured terms 
depth lathe check, was prima- 
rily influenced nosebar compression. 
Depth check ranged from 
per cent white lauan, and from 
per cent red lauan. The 
effect nosebar compression depth 
checking shown for both species 
Fig. computing the regres- 
sions, average values for depth 
check each level nosebar compres- 
sion, given for inner and outer zones 
Table were The obvious in- 
consistency the data for red 
per cent nosebar compression 
raises considerable doubt their 
accuracy. view the linear regres- 
sion depth check nosebar 
compression shown clearly the case 
white lauan, these dubious values 
per cent compression were disre- 
garded computing the regression 
for red lauan. The relationships shown 
Fig. are, for all practical purposes, 
the same for both species. Correlation 
0.96 for white lauan 
and 0.97 for red lauan indicate the 
high degree dependence depth 
lathe check upon nosebar compres- 
sion. 

Tensile strength across the grain af- 
fords another means measuring ve- 
neer tightness. Although highly cor- 
related with depth visible lathe 
check, this technique also permits eval- 
uating cutting damage that 
invisible. Tensile strength values for 
green veneer, given Table clearly 
reveal the influence nosebar com- 
pression veneer tightness. Also in- 
cluded this table are tensile strength 
values for the solid-wood control speci- 
mens previously discussed. 

The close relationship between ten- 
sile strength and depth lathe checks 
for white and red lauan veneer 
shown Fig. The data for white 
lauan are based both logs tested, 
whereas those for red lauan are based 
Log no, only since the variation 
between logs tended obscure the 
relationship. Expressing tensile strength 
for both species percentage the 
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@ WWITE LAUAN (OUTER AND INNER ZONEC,LOGC 1 AND 2) 
CORRELATION COEFFICIENT =.95 


O RED LAUAN (OUTER AND INNER ZONES, LOG 1) 
COEFFiCi = 


CORRELAT 


N 


20 40 
DEPTH OF LATHE CHECKS , PERCENT 


Fig. 6.—Relationship tensile strength 
across the grain (in percent control) 
depth lathe check for inch white and 
red lavan veneer. 


solid-wood control strength shows cut- 
ting damage striking fashion. 
shown Fig. the tightest veneer 
cut from either species retained less 
than per cent the strength 
the original wood. 


Table also shows the effect im- 
proved smoothness with increasing 
nosebar compression. The improve- 
ment continues generally slacken- 
ing rate throughout the range nose- 
bar compression per cent. 

Effect vertical nosebar opening: 
Results tests determine the inde- 
pendent effect vertical nosebar open- 
ing, with constant nosebar compression 
maintained, are given Table 
Although some differences between 
one more individual groups tests 
—for one zone one log, for ex- 
ample—no over-all difference depth 
lathe check was shown for either 
species when the data were subjected 
analysis variance. The same 
was found true standard deviation 
thickness white lauan. Although 
statistically significant effect ver- 
tical opening standard deviation 
thickness was shown the data for 


red lauan, the absence regular 
trend leads one discount the prac- 
tical significance optimum ver- 
tical nosebar opening within the range 
0.015 and 0.030 inch when 
veneer being cut. The data Table 
are limited value aside from pro- 
viding comparison the several ver- 
tical nosebar openings. 


Cutting 1/16-inch Veneer With- 
out Preheating: 


Effect knife angle: 
between knife angle and uniformity 
thickness are shown for 1/16-inc) 
white and red veneer Table 

The selection knife angles for 
experimental cutting requires 
planation. the case Logs 
the experimental design called 
selection five angles starting 
ting veneer from 
bolt and increasing regular 15-mi 
ute intervals. The discovery that 
mum cutting condition could 
scribed better terms optimu 
cutting range rather than speci: 
knife angle made the choice som 
what arbitrary. The procedure follow: 
was consider that knife ang 
within the optimum cutting range 
veneer which showed the 
numerical value for variation 
ness and then continue according 
the experimental If, happened 
cutting the outer zone 
lauan Log no. this procedure 
duced obviously corrugated veneer, the 
knife-angle series was extended down- 
ward instead upward. the case 
Log no. tested later, the knife-angle 
group was centered about arbitrarily 
selected angle within 
the optimum cutting range for 
inch veneer determined the basis 
previous cutting. 


~ 


Table 3.—RELATIONSHIP BETWEEN VERTICAL NOSEBAR OPENING AND QUALITY 
NOMINAL WHITE AND RED LAUAN 


White lauan Red lauan 
Standard Standard 
deviation Depth deviation Depth 
Vertical about av. Vertical about av. 

Knife green lathe Knife nosebar green lathe 

angle opening thickness angle opening 

Log 1 

Outer 90° 0.035 0.0018 30.4 0.035 0.0030 41.8 

Inner 0.035 30.6 90° 0.035 0.0023 45.7 

90° 49.1 90° 42.1 

Log 

0.035 0.0007 29.0 90° 0.035 0.0019 62.5 

91° 38.2 90° 55.4 

91° 52.8 90° 54.3 

91° -015 42.8 90° 61.3 

Inner 90° 0.035 38.4 89°30’ 0.0014 46.5 
90° 50.0 89°30’ 41.2 

90° 47.1 89°30’ -0010 28.6 


compression maintained constant for each species this test. 
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Optimum uniformity 
found over knife-angle range 
urying from minutes degree 
particular zone within indi- 


dual log. Results obtained from 


each species, together with 
general pattern variation, sug- 
that the optimum range may 
than this, and may extend 
lower knife angles than 
tested here. There was indi- 
angle with decrease veneer 
ickness from 1/8 1/16 inch. 
Within the optimum cutting range, 
average standard deviation for 
lauan varied from approximately 
1005 0.0008 inch, which denotes 
spot variation about average 
thickness the per cent probabil- 
ity level 0.0010 .0016 inch. 
average standard deviations for 
red lauan ranged from 0.0005 
0.0010 inch, which indicates compar- 
able over-all variation about average 
thickness, 

These data suggest that 1/16 inch 
veneer white lauan the qualities 
tested may satisfactorily cut within 
knife-angle range 90° 90°15’, 
and possibly from 89°45’ 90°15’. 


knife angle 90° suggested for 
red 

Effect nosebar compression: Table 
reveals several relationships between 
nosebar compression and quality 
1/16-inch red and white lauan veneer. 
Decreasing thickness with increased 
nosebar compression, similar that 
previously shown for veneer, 
Clearly indicated the table. Nomi- 
nal thickness, determined the gear 
ratio the lathe feed, was 0.062 inch. 
Standard deviations about mean thick- 
ness for specified level nosebar 
compression were quite uniform 
throughout the per cent com- 
pression range. There some evidence 
increased variability thickness 
per cent compression the data 
for red lauan. Veneer smoothness im- 
proved quite consistently with increas- 
ing nosebar compression. 

clear trend toward decreased 
depth lathe checks with increasing 
nosebar compression indicated for 
both species. The relationship check 
depth nosebar compression shown 
graphically for both white and red 
lauan Fig. The graph confirms 
the straight-line relationship between 
nosebar compression and veneer tight- 


@ AVERAGE VALUES FOR RED LAUAN (Logs 1 AND 3) 
CORRELATION COSFFICIENT = 
O AVERAGE VALUES FOR WHITE LAUAN (LOSS 1ano3) 


LATHE CWECKS, PERCENT 


NOSEBAR COMPRESSION, PERCENT 


Fig. 7.—Relationship nosebar compres- 
white and red lavan veneer. 


ness and reveals, addition, that 
low levels compression the propor- 
tionate depth lathe checks 1/16- 
inch veneer nearly great as, and 
high levels compression some- 
what greater than, that found the 
case veneer (see Fig. 5). 

Tensile strength values across the 
grain for 1/16-inch veneer are also 
given Table but they are merely 
sufficient suggest correlation be- 
tween tensile strength and depth 
lathe check. Further tests will 
needed establish the relationship 
clearly. 


Table 4.—RELATIONSHIP BETWEEN KNIFE ANGLE AND UNIFORMITY GREEN THICKNESS FOR 1/16-IN. WHITE AND RED LAUAN VENEER 


White lauan! 


Red lauan? 
Standard Optimum cutting range Standard Optimum cutting range 
Knife about mean Av. std. Knife about mean Av. std. 
angle thickness? Knife angle deviation angle thickness? Knife angle deviation 
in. in. in. in. 
90° 0.0006 (3) 89°45’ 0.0009 
90°15’ -0011 90°-90°45’ 0.00068 90° 0009 (3) 89°45’-90° 0.00090 
90°30’ -0006 
90°45’ -0006 90°15’ 0022 
90°30’ 0024 
91° 90°45’ 0007 
90° 0.0005 (3) 90°-90°15’ - 00052 90° 0.0010 90°-90°15 .00100 
90°15’ 006 90°15’ -0010 (3) 
90°30’ 0012 90°30’ 
90°45’ 0010 90°45’ .0012 
91° 0006 91° .0012 
90° 0.0008 (Bolt was defective) 
90°15’ 90°-90°30’ .00080 
90°30’ 0007 
91° 
90°15’ -0007 
90°30’ 90°-91° 00058 
90°45’ 
91° 
89°45’ .0004 89°30’ 
90° 89°30’-90°30’ -00045 89°45’ 0007 89°15’-90°15’ -00054 
90°15’ 0005 (4) 90° 0005 (4) 
90°30’ 0004 90°15’ 0004 
----- 89°45’ .0013 
90° 0008 (3) 89°45’-90°15’ - 00082 90° -0008 (4) 90°-90°15/ -00084 
90°15’ 009 90°15’ 
90°30’ 90°30’ 


compression maintained percent for Logs and and percent for Log with vertical nosebar opening 0.0125-.015 in. except. 
&@- noted in footnote 3. 


Nosebar compression maintained percent for Log and percent for Log with vertical nosebar opening 0.010 in. except noted 
note 


, ’Some of the standard deviations shown are average values based on cutting of matched bolts at 18 and 24 percent compression in the case of Logs 1 and 2. 


nilar averages in the case of Log 3 are based on cutting at 6 and 18 percent as well as 12 percent compression. In any case the number in parentheses following 
\ > value for standard deviation indicates its relative weight. 
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Preheating Treatment For Veneer 
Bolts: This phase the study was 
limited brief exploration pos- 
sible improvement the quality 
1/16-inch veneer that may attained 
through preheating veneer bolts 
water. Results obtained testing one 
bolt each white and red lauan are 
given Table These bolts were 
end-matched with those Log no. 
red and white lauan, Tables and 
Effects variation knife angle 
and nosebar compression are shown 
the table. Standard deviation thick- 
ness was relatively uniform satis- 
factory level over the entire cutting- 
angle range studied, thus suggesting 
somewhat wider optimum cutting 
range than was found cold-cutting 
matched bolts from the same logs. The 
effect increasing nosebar compres- 
sion average veneer thickness ap- 
peared comparable that shown 
cold cutting. 


The most striking 
tween the cold-cut and preheated bolts 
appeared the greater tightness 
the veneer cut from the heated bolts. 
Expressed terms tensile strength 
across the grain, maximum tightness 
per cent compression was ap- 
proximately doubled preheating. 


The relationship between tensile 
strength and nosebar compression for 
both species shown graphically 
Fig. When cut without heat treat- 
ment, both species showed moderate 
increase tensile strength (tightness) 
per cent nosebar compression. 
The preheated bolts, contrast, rose 
rapidly tensile strength maxi- 
mum the neighborhood per 
cent compression, and had leveled 
dropped off per cent. Appar- 
ently, crushing the heated wood 
under compressive strain per 
cent was severe weaken the 
veneer its subsequent resistance 
tensile stress, thus counteracting any 
possible effect increased tightness. 


Summary and Conclusions 


This paper, based first results 
continuing study the rotary 
veneer-cutting characteristics Philip- 
pine white and red lauan, outlines 
general experimental method for eval- 
uating the quality veneer produced 
under various cutting conditions. 
systematically varying, series 
end-matched bolts, the controllable 
lathe variables—knife angle, and hori- 
zontal and vertical nosebar openings— 
the independent effects each these 


= iso 
w 
= €0) 
a IAN 
COMPRESSION, PERCENT 


across the grain nosebar compress 
used cutting 1/16 inch white and 
lavan veneer from unheated and 
bolts. 


variables veneer quality has 
determined quantitatively. From 
results, conclusions may drawn 
cerning the most satisfactory combi: 
tion lathe settings for the proc 
tion veneer specified quality 
logs that have characteristics similar 
those tested. 

Most the work directly 
such tests, the study was 


Table 5.—RELATIONSHIP BETWEEN NOSEBAR COMPRESSION AND QUALITY NOMINAL 1/16-IN. WHITE AND RED LAUAN 


Knife 
angle 


Log 1 
90° 
90° 
90° 
90° 
90° 


Inner zone. 90° 
90° 
90° 
90° 
90° 


Log 

Outer zone___-_ 90°15’ 
90°15’ 
90°15’ 
90°15’ 


90° 
90° 
90° 
90° 
90° 


Log 

Outer zone 90° 
90° 
90° 
90° 


90° 


90°15’ 
90°15’ 
90°15’ 
90°15’ 
90°15’ 


Inner zone - 


Log 3 
90° 

90° 

90° 

90° 


90° 
90° 
90° 
90° 
90° 
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Average 
Vertical Horizontal Nosebar veneer 
nosebar nosebar compres- thickness 
opening opening sion (green) 
in. in. percent in. 
White lauan 
0.0125 0.0615 0 0.0642 
.0125 0575 6 
-0125 0535 12 .0598 
0125 0495 18 . 0602 
0125 0455 24 -0595 
0.015 0.0605 0 0.0646 
6 .0630 
.0525 12 . 0630 
.015 0485 18 
015 0445 24 
0.9125 0.0615 0 0.0646 
.0125 0575 6 .0650 
0535 12 0622 
.0125 0495 18 .0614 
-0125 0455 24 .0606 
0.0125 0.0615 0 0.0642 
0125 .0575 6 .0638 
.0125 .0535 12 .0643 
0125 0495 18 .0618 
.0125 0455 24 .0610 
Red 
0.010 0.0585 6 0.0649 
010 0545 12 . 0630 
010 0505 18 .0590 
.010 0465 24 .0594 
010 0425 30 .0551 
0.010 0.0585 6 0.0618 
-010 0545 12 . 0606 
010 0505 18 .0602 
010 0465 24 
010 0425 30 .0579 
0.010 0.0625 0 0.0639 
.010 0585 6 .0634 
.010 0545 12 .0626 
010 0505 18 .0618 
010 0465 24 .0594 
0.010 0.0625 0 0.0634 
.010 0585 6 . 0634 
010 0545 12 
010 0505 18 .0650 
010 0465 24 .0622 


Standard Tensi 
deviation 
about av. Depth Depth across 
green roughness of lathe grain 
thickness (air dry) checks (green 
in. in. percent p.s.i. 
0006 0.0122 48.2 25 
0003 .0108 51.8 82 
.0008 0102 39.7 83 
-0007 0097 35.6 106 
0006 0097 33.1 110 
0005 0.0188 75.1 52 
0004 0179 50.0 98 
0004 0179 46.2 107 
0004 0171 35.7 93 
0008 0174 31.4 128 
0009 0.0131 41.2 
0007 -0106 42.2 54 
0008 0102 43.9 48 
0004 0092 34.8 57 
-0005 0097 35.6 71 
0008 0.0127 56.6 53 
.0015 .0131 74.6 59 
-0010 0118 76.2 57 
.0005 0102 37.8 80 
-0012 0101 39.8 124 
0008 0.0102 59.9 88 
0009 .0097 50.3 106 
0083 46.6 103 
.0009 0073 37.0 121 
.0018 0077 29.5 123 
-0005 0.0096 59.7 115 
.0007 -0091 53.9 159 
.0007 0094 42.8 136 
0014 0087 40.6 220 
-OO11 0089 34.2 154 
0004 0.0117 60.2 48 
0004 .0104 45.1 
.0007 0107 33.4 86 
0006 0099 37.5 94 
0007 0089 35.8 99 
.0008 0.0124 40.6 89 
-0010 .0114 53.1 84 
0007 0091 40.5 165 
0009 0116 53.7 81 
0004 0076 31.7 210 
JUNE, 
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‘ach veneer well the cutting 
pretreated hot water. 
The most significant influence 
angle veneer quality was its 
fect uniformity thickness. For 
particular quality wood, the uni- 
cutting range knife angle var- 
knife angle from 90° 90°30’ 
pears satisfy the cutting require- 
Yg-inch veneer the white 
ian tested, whereas range from 
90° meets similar require- 
nts the red lauan. 90° knife 
therefore, within the opti- 
num range for both species. 

Nosebar compression veneer, 
involves the combined effect 
and vertical nosebar open- 
affected average veneer thickness, 
veneer tightness, and surface smooth- 
ness. Although nosebar compression 
the order per cent may 
required secure the most desir- 
able tightness cold cut- 
ting, this amount compression may 
induce undesirable compression set 
(crushing) some instances. Consid- 
both factors, the best nosebar 
compression for tight white 
lauan would appear about 
per cent, although reasonably tight 


on 


core stock can cut with per cent 
nosebar compression. Similar compres- 
sion limits for red lauan ap- 
pear and per cent, respec- 
tively. 

clear effect veneer quality 
was shown varying vertical nosebar 
Opening the range 0.015 0.030 
inch while maintaining constant nose- 
bar compression cutting 
veneer. 

There was indication the an- 
ticipated trend toward 
knife angle for optimum cutting 
1/16-inch compared with 1/8-inch 
veneer. The data also fail indicate 
need for changing the cutting angle 
automatically the cutting proceeds 
toward the core. 

Veneer nominal 1/16-inch thick- 
ness showed effects compression set 
similar those shown ve- 
compression. Tightness the cold-cut 
1/16-inch veneer was also influenced 
nosebar compression the same 
general way was veneer. 
This was evident visual compari- 
son, and was confirmed values for 


tensile strength across the grain. 


When expressed percentage 
values for solid-wood 


mens, tensile strength the 14-inch 
veneer revealed cold-cutting damage 
striking fashion. The tightest veneer 
cut from either species retained less 
than per cent the strength 
the original wood. 

impressive degree improve- 
ment the tightness veneer ob- 
tained from bolts preheated water 
was shown comparison 
its tensile strength with that 
veneer cut without pretreatment from 
matched bolts. Maximum tightness 
was approximately doubled pre- 
heating. 
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Table 6.—RELATIONSHIP BETWEEN LATHE VARIABLES AND QUALITY NOMINAL WHITE AND RED LAUAN 


VENEER (VENEER BOLTS PREHEATED 160°F.) 


: Average 
Vertical Horizontal Nosebar veneer 
Knife nosebar nosebar compres- thickness 
angle opening opening sion (green) 
in. in. percent in. 
White lauan 
90° .0125 -0455 24 . 0606 
90°15’ 0125 0535 
89°30’ 0.0125 0.0535 0.0629 
90°15’ 0125 0575 
90°15’ 0125 0535 
90°30’ 0125 0535 
Red lauan 
og 3 
89°15’ 0.010 0. 12 0.0673 
89°30’ .010 12 .0630 
89°45’ 010 12 
90° 010 0 . 0642 
90° 010 6 .0646 
90° 010 12 .0630 
90° 010 
90° 010 18 .0610 
90° 010 
90°15’ 010 12 .0634 
89°15’ 0.010 0.0545 12 0.0618 
89°30’ -010 0545 12 .0622 
89°45’ .010 0625 0 .0639 
89°45’ .010 0585 6 .0638 
89°45’ .010 0545 12 .0631 
89°45’ .010 0505 18 .0609 
90°30’ -010 0545 12 


1 All data are within the optimum cutting range. 


?Nosebar compression values at 12% with incomplete columns are data from knife angle series. 
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Standard Tensile 
deviation strength 
about av. Depth Depth across 
green roughness of lathe grain 
thickness (air dry) checks (green) 
in. in. percent p.s.i. 
.0004 0.0115 60.6 62 
.0006 .0118 50.8 69 
.0004 .0102 40.6 100 
.0004 .0092 43.2 132 
.0006 0095 34.3 104 
.0003 
.0004 0.0111 52.4 82 
.0005 .0107 42.8 100 
.0008 .0100 ~ 48.3 92 
.0003 .0091 34.3 143 
.0003 .0107 36.8 98 
ons 
.0003 
.0004 0.0111 49.2 110 
.0007 .0107 54.0 129 
.0002 
.0005 .0093 36.0 177 
.0004 .0084 31.8 226 
.0008 .0069 30.7 212 
.0004 
.0007 0.0108 46.5 106 
.0097 34.5 157 
.0003 -0089 32.2 232 
.0005 .0073 24.5 209 
0011 . 0066 25.4 221 
-- 
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THE NATURE AND SIGNIFICANCE THE 


Natural Durability Diamond Willow 


School Forestry, University Minnesota, 


St. Paul 


Willows with diamond-shaped cankers 
the stem show natural durability. 
Toxic extracts were separated 
ion-exchange and paper chromatog- 
raphy techniques and evaluated 
against wood destroying fungi. 


FACTORS HAVE BEEN SUG- 
GESTED important contrib- 
uting the natural decay resistance 
wood (1).* Hawley (4) was among 
the first note the relationship be- 
tween durability and extractives when 
demonstrated the toxicity water 
extractives number native spe- 
concluded that most cases 
the extractives the highly durable 
woods were toxic wood-decaying 
fungi. Sherrard (14) study the 
extractives redwood and Scheffer 
(13) study the extractives 
black locust have suggested direct 
relationship between the durability 
the wood and the presence extrac- 
tives. More recently, Kennedy (6) has 
isolated taxifolin, phenolic flavanoid 
compound from extract Douglas- 
fir, and found toxic wood- 
rotting fungi commonly associated with 
this species. Freudenberg (2) has iso- 
lated robinetin, related flavanoid, 
from black locust. Oberg (12) 
study the zones discolored wood 
aspen found that regions that show 
fluorescence under ultraviolet light 
were more durable soil-block decay 
tests than the nonfluorescent discolored 
material, and substantiated this trend 
with toxicity tests the extractives 
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Fig. 1.—The appearance cankers stem 
cross section Salix eriocephela. 


from the fluorescent 
cent discolored material. 

The more recent literature exten- 
sive reports the application 
chromatographic techniques the sep- 
aration and isolation components 
from wood and other plant extractives. 
The theory and techniques chroma- 
tography well its application 
specific problems are given mono- 
graphs such that Lederer and 
Lederer (7). The work Wender 
(15) has provided excellent basis 
for the separation and identification 
flavanoid compounds from plant ex- 
tracts. Lindstedt (8, 10) has sepa- 
rated and identified many compounds 
from pine heartwood extracts chro- 
matographic methods. 

Although the several species wil- 
low are classed being generally non- 
durable (5), willow” has 
occasionally been observed re- 
markably durable when used fence 
posts. willow” character- 
ized the appearance diamond- 
shaped cankers the stems, particu- 
Salix eriocephala Michx., Mis- 
souri River willow, and discolor 
pussy willow. has been sug- 
gested that the presence micro or- 
ganisms that may associated with 
the development the canker may 
stimulate the production compounds 
toxic wood-decaying fungi and thus 
increase the durability the associated 
heartwood. 

The objectives the present study 
were evaluate the relative durability 


these two species “diamond 
toward selected decay fungi, 
evaluate the toxicity the extr.c- 
tives from eriocephala heartwood 
toward these same fungi. correlary 
objective was the application 
tion chromatography the isolation 
individual extractive components, 
which may large degree respon- 
sible for the observed natural durabil- 
ity the wood, 


Experimental 


Soil Block Decay Tests: Samples 
inch cubes outer heartwood 
were cut from near each end nine 
mens identified location each 
the 6-foot-long bolts. Selection 
the specimens this manner 
tated analysis determine differ- 
ences that might exist the decay 
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Table 1.—RESULTS SOIL BLOCK DECAY 
EXPRESSED PERCENT WEIGHT LOSS 


Diamond 
Block isolate piferus color 
eriocephala heartwood 
22.3 26.8 32.5 
17.9 16.1 25.5 
18.3 31.2 23.0 
11.62 3.72 21.82 
12.5 10.3 38.7 
5.4 7.4 28.4 
1.3 10.9 27.9 
12.8 14.4 45.3 
14.8 26.9 28.0 
2.5 2.3 8.5 
16.2 12.5? 23.62 
A crages for fungi_ 11.0 13.8 26.2 
0. cr-all average___ 17.0 
Salix discolor heartwood 
26.7 43.8 23.8 
25.7 26.3 27.1 
35.2 34.0 36.7 
31.6 18.0 23.9 
Average forfungi._. 29.4 34.6 28.2 
Over-all average 30.7 
Populus tremuloides sapwood 
ile 72.4 44.6 43.8 
55.1 57.4 39.6 
54.1 39.4 51.0 
Average forfungi_. 58.2 51.3 41.6 
Over-all average___ 50.2 


Decay present prior test. 

with stainless steel wire because 
checking. 


resistance different heights the 
stem between bolts. Some the 
specimens were checked, and decay was 
present three the specimens. 
These defective specimens were 
tained the test, however, the in- 
terest proper sampling, and was 
shown (Table that neither irregu- 
larity affected the results the tests. 

Random samples specimens 
the outer heartwood discolor and 
Populus tremuloides Michx. sap- 
wood were selected for inclusion 
the tests. Both the willow heart- 
wood samples were taken from stems 
that showed the canker. 

The sample blocks were conditioned 
70°C. for hours and weighed. 
This condition was selected order 
minimize possible destructive effects 
the usual higher temperature drying 
schedule sensitive components 
the heartwood extractives. The results 
the decay tests, although comparable 
within the present study, are not di- 
rectly comparable with data obtained 
other workers who used different 
conditions oven drying. Recognition 
this relationship part the basis 
for selection aspen sapwood the 
control material rather than the asso- 
ciated willow sapwoods. Aspen sap- 
wood was assigned value unit 
lowing section, the relative durability 
the heartwood samples has been ex- 


The decay tests were carried out 
8-ounce bottles illustrated 
Fig. The bottles were filled ap- 
proximately half full loam soil 
adjusted per cent moisture con- 
tent, aspen feeder strips were added 
with the bottle the horizontal posi- 
tion, and the units were sterilized 
the autoclave 121°C. for min- 
utes. After sterilization, the units were 
appropriately inoculated with one 
the three test organisms: Polyporus 
tulipiferus, versicolor, and un- 
identified isolate from decayed 
mond Eleven days after inoc- 
ulation the units, the conditioned 
and weighed specimen blocks were 
surface-cleaned 15-second dip 
boiling water and placed the mycel- 
ium-covered feeder strips. 

Eighteen specimens, one from the 
top end and one from the bottom 
each the nine bolts erioceph- 
ala, five specimens discolor 
wood, and five specimens aspen 
sapwood were assigned each the 
fungi. The loosely capped culture bot- 
tles were placed incubation cabi- 
net for period days tem- 
perature 30°C. and relative 
humidity per cent. the 
end the test period, the specimens 
were removed from the bottles, brushed 
free soil particles and mycelium, re- 
conditioned 70°C. for hours, and 
weighed. 


Preparation Wood Extractives: 
supply eriocephala heartwood 
was excised from the narrow band 
sapwood, reduced laboratory ham- 
mer mill, and air dried. The excised 
sapwood was treated the same man- 
ner. typical preparation, 300 
grams the air-dried heartwood was 
extracted with two successive three- 
liter portions distilled water 
80°C. with frequent stirring during 
period eight hours. The extract 
was removed vacuum filtration be- 
fore addition the second portion 
fresh solvent. The final residue was 
exhaustively washed the filter with 


WHAT THIS RESEARCH 
MEANS 


the past, the terms ‘most dur- 
able’, ‘moderately durable’, and 
‘least durable’ have been used 
describe the natural decay resist- 
ance various woods. This paper 
suggests method based 
standard control that would give 
basis for representing the relative 
durabiilty different species. 

The research chromatographic 
separation wood extractives 
serves provide basic information 
for the separation these materials, 
particularly those extractives the 
species willow studied. 

Editor 
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ISOLATE 


ERIOCEPHALA 


TREMULOIDES 
SAPWOOD 
Fig. 2.—Growth typical cultures com- 
pletion the soil block decay test. 


boiling distilled water and air dried. 
The dried residue was then exhaust- 
ively extracted with 95% ethyl alcohol 
Corning Glass Works No. 3885 
modified Soxhlet extractor. 

The resulting extractive solutions 
were reduced required conven- 
ient volume vacuum distillation. 
The alcohol extracts were distilled 
small portions order prevent the 
accumulation tars that appeared 
after prolonged heating, even the 
relatively low temperatures encoun- 
tered. small quantity precipitate 
that formed during the distillation 
the alcohol extracts the heartwood 
was filtered, recrystallized from alco- 
hol, (m.p. 73-76°C. uncorr.) and 
later shown correspond compo- 
nent the chromatogram Fig. 


Separation Extractive Compo- 
nents: gross separation the 
crude alcoholic heartwood extract was 
attempted with column Amberlite 
IRA-400 (Rohm and Hass) strongly 
basic ion-exchange resin. The resin was 
regenerated the OH-form with aque- 
ous NaOH followed exhaustive 
washing with distilled water and re- 
placement the water with 95% alco- 
hol. Two liters fresh alcoholic heart- 
wood extract was passed through the 
column followed wash fresh 
alcohol. The column was then stripped 
absorbed material elution with 
10% solution 95% alco- 
hol. The acid eluate was neutralized 
with BaCO, and distilled under vac- 
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Fig. 3.—Diagrammatic reproduction 
chromatograms extracts from Salix 
eriocephala. 


uum give small quantity dark- 
colored, viscous residue. 

Although agar plate tests showed 
this material significantly toxic, 
the difficulties encountered attempts 
further resolution led abandon- 
ment the technique favor par- 
tition chromatography the crude ex- 
tracts. The components the extract 
that were removed the ion-exchange 
resin were found appear series 
difficult-to-resolve spots the re- 
gion between the origin and compo- 
nent the chromatogram given 


Fig. 


Partition Chromatography Ex- 
tractive Components: The procedure 
for paper partition chromatography 
followed that given Oberg (11) 
except the use indicator spray 
reagents. The stock solution Folin 
and Denis reagent prepared Gort- 
ner (3) was first diluted with equal 
volume water before was sprayed 
the dried chromatogram. The 
chromatogram was 
then hung chamber saturated with 
ammonium hydroxide vapor. Use 
the diluted reagent led the develop- 
ment more clearly defined blue 
black spots with less interference from 
background color. 
specific color reagent for 
phenolic compounds, was prepared and 
applied freshly developed and dried 
chromatograms described Lind- 
stedt (9). Spots that gave positive 
reaction appeared colors ranging 
from deep red blue. 

Cellulose column elution chromato- 
was used for the isolation, 
pure form, macro quantities 
least one the components the ex- 
tractives that appeared the paper 
chromatograms. Standard grade What- 
man cellulose powder was suspended 
three successive portions ex- 
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cess aqueous Na,CO, followed 
suspension three successive por- 
tions excess acetone. The 
material was filtered with vacuum be- 
tween each treatment, and was finally 
spread out allow the absorbed ace- 
tone evaporate completely. 

The dried powder was resuspended 
four successive portions ex- 
cess secondary butyl alcohol, which 
had been previously equilibrated 
funnel with solution 
aqueous Na,CO,. The final suspen- 
sion was poured into Pyrex column 
(2.6 cm.) fitted the top with 
500 ml. flask solvent reservoir and 
the bottom with stopcock for con- 
trol the flow the eluting solvent. 
slight air pressure was then applied 
the top the column, and, with the 
stopcock partially open, the slurry was 
allowed drain and settle into 
tightly packed column material. Ex- 
treme care was necessary insure the 
preparation uniformly dense 
column packed material. 

The solvent used the develop- 
ment and elution the chromato- 
grams was again secondary butyl al- 
cohol equilibrated with aqueous 
Na,CO,. The crude extractive, pre- 
viously taken dryness, was taken 
minimum the eluting solvent, 
heated over steam bath insure 
complete solution, slightly cooled, and 
poured onto the top the cellulose 
column. The progress the eluting 
bands illustrated Fig. was fol- 
lowed their fluorescence under ultra- 
violet light means either 
Hanovia No. lamp 40- 
watt black-light tube for irra- 
diation. was found that, the elu- 
tion the column was interrupted for 
extended period time, the posi- 
tion and intensity the bands re- 
mained constant until elution was re- 
sumed. 

typical experiment, three liters 
solvent flowing the rate 
drops per minute during period 
hours was required for the 
elution 5.5 gm. extract from 
cm. column. Aliquots eluate 
were collected successive ml. por- 
tions with per cent recovery the 
material originally placed the 
column, One and seven tenths grams 
gm.) 
pure product (30 per cent the 
crude extractive 1.6 per cent the 
original air-dry heartwood) were col- 
lected fraction No. order 
elution from the column. 
chromatogram this product showed 
that corresponded component 
0.53. This material was tested for 
its fungal toxicity. 


Agar Plate Toxicity Tests: The 
alcohol extracts were taken dryness, 


BROWN 


LT. PURPLE 


LT. ORANGE 


LT. BLUE 


Fig. 4.—Diagram cellulose column 
cephala observed under irradiation 
ultraviolet light. The colors represent fluor 
cent bands individual components 
appear the same order the 
chromatogram Fig. 


weighed, and re-dissolved 
ured volume acetone. The 
solutions were added 
flasks hot, freshly prepared and 
sterilized Difco-Bacto malt agar give 
media containing the designated per 
cent weight the respective extrac- 
tives. Control media were prepared 
the addition corresponding volumes 


acetone alone. After volatilization 


the solvent, the warm media were 
poured into petri dishes, cooled, and 
inoculated with uniform circular discs 
mycelium-bearing agar taken from 
fresh cultures tulipiferus and 
versicolor The water ex- 
tracts were distilled under vacuum 
appropriate concentration and then 
added the hot, sterilized malt 
above give the designated concen- 
trations media. Controls for the 
water extractives consisted plain 
malt agar. The cultures were kept un- 
der protective cover period 
days with periodic radial measurement 
mycelial growth, 


Discussion Results 


The results the soil-block 
tests are given Table 
ison the over-all 
weight losses leads the 
that, for the samples tested, 
cephala (17.0%) was more 
decay than discolor 
which was turn more resistant 
aspen sapwood (50.3%). analys 
variance showed highly 
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Fig. 5.—Graphical representation the 
soil-block-test durability ‘‘diamond wil- 
heartwoods relative aspen sapwood. 


difference the extent which the 
three fungi attacked the heartwood 
eriocephala. 

describe the relative durability 
the two samples willow heartwood 
another method, the sapwood 
aspen was selected reference mate- 
rial and assigned value unit dur- 
ability. The relative durability 
eriocephala heartwood that aspen 
sapwood was then expressed ratio 
the over-all mean percent weight 
residual material after completion 
the test. 


Thus 
aspen 
(100 


and similarly, discolor gave ratio 
1.39. These ratios are expressed 
Fig. Although the use 
aspen sapwood reference 
standard subject criticism because 
useful independent control within the 


Fig. against Polyporus tulipiferus. 


Fig. 7.—Toxicity test the crude water extractive 
Salix eriocephala heartwood. 


scope the present experiments. 
comparison the sapwood chromato- 
gram Fig. with that Oberg 
(11) for aspen sapwood prepared un- 
der identical conditions lends support 
the choice aspen control. 
The associated willow sapwood 
shown contain least four extrac- 
tive components not present the 
heartwood, and least four compo- 
nents that are common both the 
sapwood and heartwood, whereas as- 
pen sapwood comparison essen- 
tially extractive-free. 

Although the range and complexity 
properties the components 
wood extractives precludes the use 
any single chromatographic solvent 
system for the complete elucidation 
its composition, the system employed 
the present study has proven 
remarkably versatile and definitive, 
illustrated Fig. Spots represent- 
ing other constituents were noted 
the original chromatograms, but were 
not clearly definable because faint- 
ness and masking. may noted that 
some components appear one extract 
but not another. Components and 
are particular interest since they 
both appear the extracts heart- 
wood but not sapwood erio- 


cephala, and both react positively 
the phenolic indicator reagents. cry- 
stalline product that separated pre- 
cipitation from the crude alcoholic 
heartwood extract was found, when 
spotted chromatogram with the 
crude extract, correspond with com- 
ponent (Rf 0.97). 

Separation the extractive compo- 
nents cellulose column chromato- 
graphy led finally the isolation 
pure phenolic that 
amounted percent the crude 
extract. This compound was shown 
comparison paper chromatogram 
agar plate toxicity test this 
compound illustrated Fig. 
showed that tulipiferus was killed 
weight. Sufficient quantities the pure 
compound were not available the 
time this test permit the deter- 
mination the threshold concentra- 
tion. Study this compound being 
continued, and the results will pre- 
sented later report. 

The results toxicity tests the 


crude extractives eriocephala 


heartwood are illustrated Figs. 
and apparent from these that 
the water extract was less toxic than 


r 

| 

Fig. 8.—Toxicity test the crude alcohol extractive Salix eriocephala heartwocd. 
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Fig. 9.—Rate diameter growth se- 


lected plates the toxicity test represented 


the alcohol extract. consideration 
this observation conjunction with 
the chromatogram Fig. suggests 
several things. possible that one 
more the components 10, 11, and 
that appear the alcohol extract 
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OPERATIONS RESEARCH, usu- 
ally called FOR, scientific 
method which management prob- 
lems forest exploitation are de- 
fined and solved optimum man- 
Its techniques enable woodlands 
managers analyze and weigh all 
factors involved given logging 
system and arrive the best 
ble decisions. 


Why FOR Necessary Logging? 


the necessity that justifies the 
application scientific methods 


Presented Session IX, Quality Control, 
FPRS 12th National Meeting, June 22-27, 1958, 
Madison, Wis. 
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STATISTICAL PLANNING 


Control 


but not the water extract are signifi- 
cantly toxic and would thus explain 
the greater gross toxicity the alcohol 
extract. Since has been established 
that component toxic, the differ- 
ence toxicities the crude extrac- 
tives may simply related the re- 
spective concentrations this compo- 
nent. present, the authors are in- 
clined suggest that component 
the major toxic constituent these 
extractives. 
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Q. 


Logging Operations: 


elements work cycle and influencing variables are first deter- 
mined. Time-study data are then collected reliable sampling 
scheme and analyzed statistically. control system based 


logging. Because the numerous fac- 
tors and intangibles involved forest 
work, logging problems are extremely 
complex and difficult define. Actu- 
ally, most logging problems are gen- 
erally solved the basis personal 
experience only. The main objective 
FOR is, thus, offer some principles 
that will permit woodlands managers 
get free from empirical methods and 
optimize their decisions regard 
planning and control logging 
operations. 

FOR borrows its techniques from 
operating research, science developed 
during World War and used for 
planning military There 


mathematical model then established. 


great similarity between military and 
logging operations: 
Both are outside activities. 
ber variables and intangibles. 
Logging engineers, well ar: 
officers, face the same 
tion twice. 
both cases, decisions must ma: 
quickly. 
Both are spread over large area. 


The Author: Louis-Jean 
sier holds and degr: 
from Laval University, anc 
PhD from New York 
also lectures forest 
trial engineering Laval 
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This similarity explains why the 
logging industry can borrow heavily 
military operations research 
ctivities. 


Problems Solved FOR: FOR 
can used solve wide variety 
The main ones are: Produc- 
and cost control, machinery 
production planning, in- 
control, labor training tech- 
iques, work methods analysis, alloca- 
‘on equipment various work 
logging layouts, and forth. 

ideed, almost all executive problems 
forest exploitation could tackled 
FOR techniques. 


One contribution FOR made the 
industry the establishment 
trol system. The following brief 
picture its construction, way ap- 
plication, and results obtained far. 


Objectives the system: The sys- 
tem has been designed meet the 
following objectives: 


Planning logging operations. 
Controlling production and costs. 


Determining the best work methods 
relation conditions the work 
sites. 


Establishing labor training programs. 
Finding training needs. 


Detecting best tools, equipment, and 
workers. 


Finding optimum factors produc- 
tion. 

Establishing wage scale relation 
difficulties the work sites. 


Logging Principles: The search 
for planning and control system ap- 
plied logging requires first 
thorough study the operations them- 
selves. solve his problems, the 
logging engineer must know, above 
all, the basic principles that govern the 
forest work. Obviously, the principles 
forest exploitation cannot 
rigorous those physics. However, 
approximations are perfectly 
tory long the probable deviation 
between the result foreseen the 
principles and the actual result 
known. 


Methodology Production Control 
Logging 


The law, principle, mathematical 
model, established from the observa- 
tion the operations. The whole 
work cycle subdivided into its fun- 
damental phases, each one them 
and variables that influence the 
are recorded. Through the 
cheme, mass data thus col- 
ected. This information then com- 
and analyzed the basis sta- 
istical Finally, the mathe- 


matical model derived and control 


limits, within which actual perform- 
ance may deviate chance alone, are 
established. This model and its vari- 
ance are then ready used for 
planning and control purposes. 


clarify this brief summary 
model construction, example 
taken. Suppose you are asked de- 
fine the principle governing pulpwood 
transportation with tractor. The pro- 
cedure derive the model would 
follows: 


Preliminary Observation: noth- 
ing known about the tractor hauling 
operation, the first thing 
course, the field and observe 
for some time. From this prelimin- 
observation, the main phases 
work cycle round trip) will de- 
termined. These phases could be, for 
example, pulpwood loading, hauling, 
unloading, and return the machine 
the loading point. 


The main variables that seem in- 
fluence each phase the cycle are 
then established. They may the 
wood volume, the hauling distance, 
the topography, the number logs 
per unit volume, and forth. this 
point the study, these variables are 
only plausible explanations the 
facts, which must verified through 
further experimentation. 


Finally, the statistical unit, which 
the precise definition the nature 
the observed phase, chosen the 
basis the hypothetical variables. 
may the man-minutes per cord, the 
machine-minutes per 100 feet haul- 
ing distance, something 
nature. 


Work Analysis: Once good ex- 
perimental knowledge the work 
performed has been acquired, the next 
step model construction carry 
out work analysis. The objective 
work analysis detect, and, 
possible, remove all de- 
lays, correct bad work habits, and 
improve the equipment used. Mo- 
tion-economy principles, 
control techniques, personal experi- 
ence, imagination, and judgment are 
the basis good work analysis. Re- 
sults obtained during this phase 
model construction are usually very 
rewarding. For example, last year, 
pulpwood loading time was decreased 
analysis.. 


Sampling Scheme: The following 
work analysis the preparation 
reliable sampling scheme. The purpose 
the scheme obtain representa- 
tive sample the work studied 
arrive the best possible estimate 
the model the whole population 
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(for example, all trips made during 
one hauling season). 

preparing the sampling scheme, 
attention must given the follow- 
ing points: 


the size the sample, 


the manner which the observations 
are obtained, 


the workers who should observed, 


the moment which sampling 
should stopped. 


The sampling scheme, course, 
prepared according statistical prin- 
ciples. 


Collecting Data: The next step 
collect the necessary information 
the field. Special forms have 
prepared, the timing method must 
described, and time-study men are 
chosen and trained. The timing period 
continues until conditions set forth 
the sampling scheme are fulfilled. One 
the most important these condi- 
tions statistical stability the data. 
Stability exists when information ob- 
tained obeys the laws chance. 
other words, set data said 
stable when follows random varia- 
tion and stays inside control limits de- 
termined during the sampling petiod. 


Analysis Data: The final stage 
model construction submit the 
mass data thorough statistical 
analysis. The main steps involved are 
the preparation frequency distribu- 
tions for each phase the work cycle, 
investigation statistical stability, re- 
jection abnormal data, test nor- 
mality and symmetry distribution, 
the population, and finally the 
derivation the mathematical model 
and its variance through statistical 
functional relationship analysis. 
would outside the scope this 
paper explain these steps detail. 

The following equation for self- 
mathematical model derived from 
the analytical procedure previously 
summarized. 


where Total estimated time 
min. per trip 
units 100 linear feet 
Return trip distance 


units 100 linear feet 


This model corresponds 
defined logging conditions, that is, flat 
gently sloping ground, load not ex- 
ceeding 1.2 cords, little snow, good 
hauling road, well-trained machine 
operator, and tractor good operating 
condition. 
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Example Use the Model: 


feet, the expected hauling time for 
round trip will be: 


13.90 minutes 


This estimated time per trip ex- 
pected vary between 9.07 min. and 
18.73 min. (computed from the model 
variance). Outside these limits, the 
deviation attributable assignable 
causes such machine breakdown, 
bad hauling road, operator lacking 
training, 


Once the model has been derived, 
must tested experimentally the 
field. This done observing cer- 
tain number trips and plotting them 
control chart. data remain sys- 
tematically inside the control limits, 
the model said represent ade- 
quately the work performed and may 
then used for planning and control 
purposes. the other hand, data 
fall systematically outside the limits, 
the model rejected and additional 
tests are taken revise it. 


Production Planning: Once the 
well established, systematic production 
planning becomes possible. Planning 
devices, such equations, inequations, 
graphs, 
sional models, are prepared suit 
planning needs. Special methods like 
allocation technique, replacement 
models, inventory models, and 
forth, are also widely used for the pur- 
pose optimizing managerial deci- 
sions. Here are two examples plan- 
ning devices derived from the mathe- 
matical model previously given. 

order minimize logging fixed 
costs, procedure which the opti- 
mum length the operations could 
determined had found. After all 
factors involved this problem were 
studied, nomograph was developed 
enable the foreman determine 
the economic length the operations 
without any computation, simply 
drawing one line. 


The nomograph used deter- 
mining: 


sary perform the operation, and 
The planning coefficient, which the 

ratio the cost add one machine 
(ex: machine cost), the daily 
overhead cost the logging camp. 
Example: $3,000 

$1,500 per day 

machine-days 


the nomograph, for equal 
and equal 100 machine- 
days, the optimum length the opera- 
tions days. Thus, would take 
two machines perform this opera- 
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tion optimum manner, that 
minimum cost. 


Second Example: The two main 
hauling methods used the Quebec 
North Shore Paper Company are tree- 
length logging and 4-foot wood opera- 
tions. order determine which one 
these two methods more economi- 
cal under certain given conditions, 
analytical expression has been devel- 
oped. Tree-length logging more 
economical than 4-foot wood opera- 
tions when 


tractor 


number trees per cord 
proposed hauling area 

tree-length logging 

100’ 
return trip distince 
100’ 

=Total number men 
quired tree-length log- 
ging, for one slasher unit. 

cords, 4-foot wood. 


example: suppose have the following 
data: 
trees per load 
trees per cord 
men/slasher unit 
.27 cord per man-hour 
then 6.97 .40 (17) .47 


(17) 
120 
Conclusion: Tree-length logging should 
used. 


From the above analytical equation, 
the economic hauling distance, load 
per trip, and site type can easily 
determined. The site type definied 
the value 

This inequation will also used 
for control purposes. Indeed, log- 
ging, operation that statistically 
under control not necessarily eco- 
nomical. Once statistical stability has 
been established, remains deter- 
mine whether, under certain given 
work conditions, another method 
would not more economical than 
the one actually used. This done 
computing inequation like the one 
previously given. 


Production Control: presented 
above, the model not very practical 
for control purposes since every haul- 
ing trip will have observed and 
plotted control chart. means 
that one time-study man will needed 
for every machine working the op- 
erations. This system expensive 
operate. way around this 
culty would control the aver- 
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MACHINE*}DAYS 


se 
y 5 


Fig. 1.—Optimum length operation 
$100, then the optimum length 
tions days. The number machin 
required 200/35 5.7, machin: 


age daily production instead the 
dividual trip. doing so, the syste 
would not expensive apply, 
would cumbersome and too cor 
plex for most the foremen. 
the system would require the 
second-degree mathematical equ.- 
tions and the use series 
tables prepared relation with tlc 
number trips made, taken, 
and the hauling distance. 
the system, the variable control (the 
round trip time) has been 


(or actual) trip time and the 
timated trip time obtained from the 
model, the variable control the 
quotient For most operations 
studied, the variance tends 
constant for any hauling distance 
and load taken per trip. Therefore, 
only one control chart will 
sary control average daily produc- 
tion for any distance and average load. 
The expected average is, course, 
equal unity. This average univer- 
sal for any logging Contro! 
limits will below and above unity 
and will vary with the sample size 
Table and control chart). 
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Table 1.—CONTROL LIMITS FOR SELF- 
LOADING TRACTOR 


Control limits 
Number of trips for the averag< 


(Sample size) 


To/TE 
1.0 0.60 and 1.40 
1.0 and 1.30 
1.0 .74 and 1.26 
1.0 .80 and 1.20 


Note: DH=.42 
time in min./trip. 
To=Observed time min./trip. 
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Trips made during the day. 


POOR 
PERFORMANCE 


Fig. 2.—Control chart for self-loading muskeg. 


Example Use Control Chart 
for show the simplicity 
application the control limits 
table, two examples are taken: 


Example have the following data: 
1500 feet 
1400 feet 

Actual round trip time—To 24.56 min. 
this observed time under control 


17.04 min. 
24.56 
1.44 


Upper control limits for equal 
1.40 (see table chart). Thus, the ob- 
served round trip time, 24.56 minutes, 
out control. 

Example The following data are 
obtained: 


Operating time Feb. 390 minutes 


Number trips made 
Number cords hauled 24.6 
Average hauling distance 645 feet 


this production under control 
9.94 min. 
Operating time 
Number trips 


390 min. 


13.00 


1.31 


Upper control limit 1.11 for 
(see table). Thus, this production out 
control. 


Practical Application Control 
System: can seen, the above 
system extremely simple use, and 
will give good results information 
obtained accurate. get this infor- 
mation, the wood piles require cer- 
tain preparation before hauling starts. 
‘When scaling wood, the scalers are re- 
cuired chain the hauling distance 
‘rom piles landing and write 
‘own tags, which are attached 


the piles. Later the season, the haul- 
ers will pick these tags hauling 
proceeds and, the end each work 
day, will return them the man 
charge production control. The 
amount wood hauled, well the 
hauling distance, will then known 
with enough accuracy, and production 
control, explained example 
above, will possible. simplify 
preparatory work, however, some spe- 
cial control instruments are in- 
stalled all North Shore machines. 


Main Difficulties Involved: 
though very simple its application, 
the system presented many difficulties 
during its preparation. The first one 
was met setting the sampling 
scheme. The problem was define, 
objectively possible, the average 
Finally, satisfactory solution 
was found statistical control princi- 


ples. 


The number workers observe, 
and the number observations take 
per worker, was also problem. How- 
ever, statistical theory has shown that, 
minimize the total variance (within 
and between workers), one observa- 
tion should taken per worker and 
the number workers observed 
should equal the sample size 
based upon the total variance. 


Problems assymetry popula- 
tions and heterogeneity variance 
along regression curves were also fre- 
quent. Adequate solutions were found 
transforming the variable. defi- 
nite laws for transformations can 
given here, because the ones use 
with each problem and are found 
the basis experience and judg- 
ment. 


Results Obtained: The application 
the above planning and control 
system derived from FOR techniques 
increased pulpwood hauling 
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tion with mechanical equipment 
percent the average, and sometimes 
much per cent. addition, 
recommendations were made opti- 
mum use equipment, major faults 
avoid, factors that limit the use 
given piece equipment, number 
machines perform given opera- 
tion, and forth. 


From experience 
FOR very promising science that 
will play more and more important 
role the economy the forest in- 
dustry the near future. 


Discussion 


Barefoot (N. State Col- 
lege): Will the techniques for com- 
puting this variance the pub- 
lished 


Mr. Lussier: No, the techniques are 
explained company publication 
about 200 pages and would im- 
possible cover them. 


Mr. Barefoot: the company publi- 
cation available? 


Mr. Lussier: The publication be- 
longs the company for which 
work, but hope publish it. 


Hansen (Hamilton Mfg. 
Co.): Are there other companies using 
these techniques 


Mr. Lussier: Not that know of. 


Thomas Shelton 
Gardner Corp.): think 
nique may useful locating saw- 
mill site. 


Mr. Lussier: sure be. 
general, operators not know 
which equipment would most econ- 
omical use. 


Mr. Winer: great deal work 
has been done Korolef and others. 
There great gap between what has 
been published and what practiced. 


Mr. Lussier: The information that 
available not controlled statis- 
tical methods. not known exactly 
where the data came from. Where two 
machines are compared they may have 
been working different sites. Such 
data can not statistically analyzed 
because they are incomplete. con- 
clusions can drawn. 


Mikulka (Southern Pine Lum- 
ber correct that your method 
uses rather empirical formulas and 
compares the resulting 
with data collected sampling the 
field with the help correlation? 
similar method has been tried out for 
taking forest inventories Europe. 


Mr. Lussier: don’t know very 
much about this. Europe there has 
been some work but this country 
very little. 
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DIFFERENT TYPES WOOD 
products are bored—different 
types boring machines are used, and 
various kinds wood boring tools are 
employed. Boring tools that are emi- 
nently suitable for one type work 
are often unsuitable for another. 


Some bits are especially designed 
for smooth boring furniture and 
cabinet work. These are extension-lip 
tools, which have outlining spurs that 
sever wood fibers well ahead the 
extension-lip cutting edges. They pro- 
largely because the double-screw point 
provided gives medium feed, for 
best results. These bits have double 
twist pattern; chips are elevated 
through both channels. 
range from inch inch, six- 
teenths, covers practically all demands 
this particular field. 


Bits like those described bore with 
less tearing the wood than others. 
inevitable, however, that small 
amount tearing will take place any 
boring bit emerges 
the wood boring holes. 
desired avoid all possible 
tearing where boring bits emerge, one 
can use spoil table wood, and 
carefully set the machine the out- 
lining spurs barely score the surface. 
Where this done, however, 
wood often cut loose, but 
remains unbroken. Therefore, spins 
the point the bit, making im- 
possible start the next cut without 
friction and burning. 


bit allowed break all the 
way through, one not troubled with 
such few cases, where 
particularly exacting work imposes the 
necessity contending with such but- 
tons, operators brush them from the 
ends bits with soft pine stick. 
This takes time, however. any case 
where material being processed has 
adequate thickness allow for sub- 
sequent light planing operation, 
well the boring the break- 
through principle, while the material 
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Boring Furniture and Cabinet Work 


Hyler and Associates, Peoria, 


Operational view the universal Greenlee gang borer, engaged two-hole, 
close-center job California Furniture Shops, Los Angeles. 


still over-thickness, with the idea 
taking final cut from the parts 
the planer. this means, all tearing 
produced boring bits they emerge 
will cleanly dressed away. 


Some plants that have only modi- 
cum boring perform find best 
use single-spindle boring machine. 
High production 
boring, however, particularly where 
two more holes are being bored 
single pass, calls for use 
multiple-spindle borer. 


One the finest machines this 
kind universal-spindle gang borer, 
the boring chucks practically any 
desired pattern. This possible be- 
cause two universal joints, plus tele- 
scopic spindle section between those 
joints, incorporated each spindle. 
this way, length compensations are 


automatically made the spindles, and 
boring chucks may placed wherever 
desired. Their axes remain 

Special bit clusters can furnished 
any case where extra-close 
hole groupings are required, and also 
make for fast setup cases where 
the same pattern hole spacing 
frequently employed. However, 
ard spindles can set close 
inches apart, and possible (in 
specific obtain spindles 
desired. 

Such machines are used lengt! 
rule install machine big enoug 
take care largest workpieces, 
bigger than this. For any specif 
job, any number spindles may 
left idle, need expediency 
dictate. 
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motor drive unit, recent development 


rip-saw design. 


Fig. 2.—Vari-drive units such this make possible obtain 


any speed feed constant increments. 


NEW TECHNIQUES, DEVELOPMENTS 


Rip Saws and Moulders 


Mattison Machine Works, 


Rockford, Illinois 


Variable speed drive units 
rip saws give the operators greater 
control over quality. Actual 
design improvements such this plus 
attachments that replace mechanical 
handling eliminate guesswork 
are the principal subjects discussed. 


ROM THE FOREST THE FINISHED 

wood product, the saw its vari- 
ous forms indispensible wood- 
working tool. That statement should 
make quite obvious that the first sub- 
ject here will straight-line, power- 
feed rip saws. The subject will con- 
fined some recent developments 
power-feed, straight-line. rippers, in- 
cluding some noteworthy accessories. 
These accessories were created per- 


Presented Session II, Wood Machining, 
FPRS 12th National Meeting, June 22-27, 1958, 
Wis. 


The Author: Gustaf John- 
Mattison. has been their 
engineering department 
years, both designing wood- 
working equipment and 
working directly with custom- 
ers and their requirements. 


Fig. panel lay-up gauge. There are variety 
different types; this one can used either side the saw blade. 


form specific functions conjunction 
with the common art ripping, 
applies the woodworking industry. 

This would opportune place 
pay tribute the manufacturers 
saw blades. The constant improvement 
their product has been vital, con- 
tributing factor the development 
better machines. 

One the recent developments 
rip-saw design has been the incorpora- 
tion variable-speed drive units. Figs. 
and illustrate motor vari-drive 
units. This type drive provides the 
means for obtaining any feed speed 
constant increments, from the mini- 
mum the maximum within the range 
this unit. This feature enables the 
operator select quickly the feed rate 
best suited the material being proc- 
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essed. This means better control 
securing the quality work desired 
any material. There are also 
hydraulically driven feed units being 
used that provide the same operating 
conditions described for the motor belt 
type units. This hydraulic unit involves 
the addition oil tank, pump and 
fluid motor well piping. 


Fig. illustrates panel lay-up 
gauge. This unit would classified 
the category accessories. There have 
been number different types 
lay-up gauges built, and cover them 
all would require excessive amount 
space. The arrangement shown 
semi-automatic type, and embodies all 
the features modern unit. This 
gauge can arranged for use either 
side the saw blade, and therefore 
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Fig. 4.—A lay-up table should used conjunction with lay-up 
gauge. The table should have stock stop for setting 


panel width. 


adaptable almost any plant condi- 
tion. also possible use two units 
this design machine, one 
each side the saw blade. This 
done principally for color-matching 
panels. 

Laying panels has been awk- 
ward, time-consuming operation 
passing stock back and forth across 
the saw table. This was necessary 
get the proper width the final rip. 
This type lay-up gauge eliminates all 
unnecessary movements, 
creasing production very substantially. 
brief description this gauge would 
slideable stock gauging bar the rear 
the machine, and automatically 
adjusted rip gauge stop the front 
the machine. 

The movement these parts 
accomplished electrically con- 
trolled, solenoid-operated valve, and 
air cylinder. The control 
portable foot switch that can placed 
the infeed outfeed end the 
machine, desired. The stock gaug- 
ing bar and the rip gauge stop are 
mechanically connected, and move 
simultaneously. When the foot switch 
depressed, the stock gauging bar 
instantly moves against the partially 
laid-up panel. the gauging bar and 
the rip gauge stop move together, the 


vidual settings. 


rip gauge stop will set the 
proper position rip the exact width 
board required complete the panel. 
When the foot switch released, the 
stock gauging bar and the rip gauge 
lay-up table (which most cases 
optional) should provided (Fig. 4). 
The table should have adjustable 
stock stop that can set for the de- 
sired panel width. scale can pro- 
vided the table for convenience 
setting the stock stop. 

Fig. illustrates another recent de- 
velopment that can classed 
accessory. This unit known pre- 
select semi-automatic hydraulic rip 
gauge. The complete unit consists 
oil tank reservoir, hydraulic 
pump with direct-connected motor, 
group hydraulic cylinders various 
sizes, solenoid-operated hydraulic 
valves, electrical relays mounted 
dust-tight cabinet, portable push- 
button station, and necessary guards 
and covers. The hydraulic cylinders are 
actually two groups, one group inch- 
increment cylinders various lengths 
and one group fractional-inch- 
increment cylinders. 

The inch-increment cylinders are 
arranged into two tandem sets. These 
sets are mounted side side 
parallel position. The piston rods from 


Fig. 6.—Safety interlock switches are incorporated the electrical circuit the pre-select 
gauge, the infeed roll housing, the other the outfeed end. These switches form 
holding maintain the gauge setting while board being cut. 
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Fig. semi-automatic hydraulic rip gauge. 
width can varied increments; this gauge has 


these sets project opposite direction 
One rod attached the slideable 
gauge; the other rod attached 
toggle link arrangement whic 
increment cylinders are 
cylinder and toggle link 
the means devised for moving th: 
multiple thereof, the full 
pacity inches. 


One cylinder each the inch 
increments sets differential type, 
double-acting cylinder. This 
accomplished having the net arca 
the piston under line pressure 
all times, which causes the piston 
retract soon pressure released 
the opposite side the piston. 
This results all the conventional 
tracted the differential lead cylinder. 
The three fractional-inch-increment 
inders are also the differential type. 


The action the hydraulic cylinders 
controlled push buttons mounted 
portable floor-stand pedestal. The 
console the floor stand equipped 
with sufficient push buttons enable 
the operator select any rip width 
increments within the 
capacity the unit. The push buttons 
this console are the large, 
room type, conveniently spaced for 
easy This particular 
unit has individual settings. 


Incorporated the electrical 
this unit are two safety 
switches, one mounted the infee 
roll housing, the other the outfee 
end (Fig. 6). These switches are 
ated the stock passing through 
machine. soon board enter 
into the machine, the operator can pres 
any button the console chang 
the gauge setting for the next 
The safety switches form hold: 
ing circuit that will maintain the gaug 
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ig. straight edger for 
double edging rough lumber. 


until the board the cut passes 
the switch the outfeed roll housing. 

new gauge setting has been se- 
lected, the next board must not enter 
the machine until the gauge has shifted 
the new position. This requires 
very short time, depending the feed 
rate being used. gauge this type 
when properly handled without ques- 
tion valuable accessory for saving 
time and material. 

Another new machine was devel- 
oped recently for double-edging rough 
lumber (Figs. and 8). For identifi- 
cation may called two-blade 
straight edger. The saw blade the 
fixed-position unit. The left- 
hand saw blade mounted slide- 
able spindle unit. The movement 
the slideable saw unit accomplished 
hydraulic cylinders, electrical 
lays, solenoid-operated valves, and 
controlled from remote-control push- 
button station. The hydraulic and elec- 
trical systems that operate the slidea- 
ble saw-blade unit this machine 
have the same functional principles 
those described for the pre-select rip 
gauge. 

The right-hand, fixed-position saw 
unit has the motor mounted directly 
the saw spindle. The slideable saw 
spindle unit driven V-belts. The 


Fig. 10.—Here the fifth head arranged 
gang ripping crib stock. Top and bottom 
eads have moulded the formed edges. 


Fig. 8.—The right-hand saw 
fixed, while the left slideable 
spindle. 


saw spindle splined and fits into 
splined sleeve arrangement which 
mounted the V-belt sheave. The 
driving motor adjustably mounted 
the base the machine, very 
substantial slideable 
rigid spindle mounting that will 
maintain perfect alignment the saw 
blade. The mass weight moved 
has been reduced minimum for 
smooth and quickly responsive 
movement. 


Basically and primarily, this machine 
was designed double straight-line 
lumber into pre-selected width 
boards. There are also other potential 
uses, such straight edging one edge, 
ripping any stipulated width board be- 
tween the saw blades, and many other 
variations. The fixed-position saw kerf 
can indicated the use guide- 
line light. 


There are still number rip-saw 
developments that deserve mentioning. 
One the recently introduced double 
ripper, which has two single-blade saw 
units built one machine. The feed 
units run opposite directions, can 
run tandem. There are also sev- 
eral improved designs gang rippers, 
which have greater production capacity 
and produce higher quality work. 


Fig. 11.—These two smaller units are used 
for small, supplementary rabbets grooves 


that are not easily cut with side heads. 
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Fig. 9.—This motor mounting 
can furnished 7.5, 10, horse- 
power. 


Molder Improvements Have Been 
Capacity and Versatility 


The fundamental purpose 
moulder dress lumber into specific 
sizes plain and formed pieces 
stock for various uses. There have been 
practically changes the funda- 
mentals processing stock 
moulder. There have, however, been 
number innovations offered 
the number and location cutting 
heads. These designs have added the 
production capacity and the versatility 
the machine processing many 
types formed stock. addition 
this advanced engineering, know-how 
the use recently developed mate- 
rial has been responsible for the tre- 
mendously advanced end product now 
available. One example the extensive 
use alloy steels, heat treated for 
greater stability and infinitely improved 
wearing qualities. Cast irons produced 
from scientifically prepared formulas, 
which control the metal mixture and 
process melting, have created uni- 
form structure greater strength. 
These technical advances have made 
possible very marked improvement 
the fundamental design and_ built-in 
quality the machine. 


= 


Fig. 12.—These smaller units may elimi- 
nate the need for more expensive cutter- 
heads, and may perform operations regular 
heads cannot do. 
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trough, and control switches. 


There have also been improvements 
design increase production capa- 
bilities, simplify set-up procedure, 
and improve safety operation. These 
developments include 
tial drive designs application 
variable-speed units, both mechanical 
and hydraulic. Stock feeding mediums 
have been improved provide sub- 
stantially increased feeding rates, and 
additional feed rolls have been incor- 
porated for increased traction and 
smoother action. Top-feed rolls have 
been replaced with lag-type feeding 
chains for certain kinds work. 
Changes are also evident the meth- 
ods mounting cutterhead spindles, 
well the design spindles, and 
the use various components and 
methods for opening the machine 
quickly when changing set-ups 
clearing jam-up. These and numer- 
ous other developments, which are con- 
sidered minor nature, have all 
contributed the ultimate production 
woodworking machine excel- 
lent quality. 

augment the improvements 
the conventional machine, number 
attachments have been developed 
add its versatility and productive 
capacity. The following figures are 
and are used only means 
illustrating what has been 
accomplished. 

Fig. illustrates auxiliary motor 
mounting that can considered 
fifth cutterhead, with reservations. Fig. 
shows arranged for gang ripping 
crib stock run multiples. The 
and bottom heads have moulded the 
formed edges the slats. This unit 
large enough handle number 
jobs. Motor units this type can 
furnished 714, 10, horse- 
power. 

Fig. illustrates two smaller motor 
units that are used for small supple- 
mentary rabbets grooves, which are 
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Fig. 13.—Jump-cut attachment developed for sash and door mills, 
with horizontal- and vertical-spindle jump units, screen moulds, stock 


not easily cut with the side heads. 
many instances, these units will elimi- 
nate the need for expensive cutter- 
head equipment. They will also per- 
form number operations that can- 
not done the regular heads 
the machine. Fig. shows the same 
units with the motor the outfeed 
table horizontal position. 


known jump-cut attachment. This 
was developed for use sash and door 
mills. number plows, rabbets, and 
grooves various lengths must cut 
specific points the stiles and rails. 
The stiles and rails are completely 
formed, and the screen mould also 
formed and separated from the stile 
rail one operation. chute pro- 
vided lead the screen mould and 
out the rear. Mounted the end 
the machine horizontal motor 
unit. This motor drives separately 
mounted spindle unit arranged for 
and down movement. The movement 
solenoid that actuated switch, 
which tripped the stock 
passes through the machine. Thus, the 
cutter the spindle made jump 
and out the work specific 
points. 


The vertical jump unit the 
same type and design. this instance, 
the vertical unit being used jump 
cut the rabbet for the door panel. The 
trough extending the rear guides 
the stock and supports the switches for 
actuating the jump units. 


For lack better name, the unit 
Fig. may called glue block 
splitter, since that the operation 
being performed. quite apparent 
that the unit can for variety 
jobs. can tilted for various 
angle cuts well for cutting 
horizontal position. has both vertical 
and horizontal adjustment. 


Fig. 14.—This unit splitting glue block, but can perform 
variety jobs. can cut horizontally various angles, and 
both vertical and horizontal adjustments. 


From the foregoing, qui 
obvious the modern moulder can 
equipped perform number 

closing this subject may 
stated that there much more 
could said regard very rece: 
developments, and also regarding 
which will available the 
future. 

Another new machine available 
the woodworking industry wice 
abrasive belt sizer, sander, polisher. 
Because the massive and rigid con- 
struction, this machine will remove 
stock equivalent planer cuts and 
produce sanded finish. will main- 
tain very close tolerances over large 
surfaces. Arrangements are available 
set for very high-grade finish 
sanding and polishing. The abrasive- 
belt drive can arranged for motors 
150 horsepower, sufficient 
perform any job the abrasive 

elt capable doing. The feed 
drive has variable speed arrange- 
ment with 3:1 ratio. These start 
fpm. The top speed ratio currently 
available from 100 300 fpm feed. 
Feed motors and including 
horsepower are presently available. 
machine this type should 
received the sanding 
plywood, hardboard, particle 
and other plants producing 
surface material that must have 
smooth surface finish and held 
close tolerances. 

Another item that has not been 
cluded this discussion, and 
wood turning lathe. This 
means adjustment for any cycle 
operation best suited the stock 
ing turned and the production 
quired. Controlled air power 
the motivation for the 


cycling. 
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Fig. 1.—View top the fermentor 


which yeast cells are grown. Shown are the emulsion surface, air-supply feed pipe, 
and the open end the fermentor draft tube. 


The Production Nutritional 
Yeast from Spent Sulfite Liquor: 


one-half the dry pulp log, 
which traditionally and usually 
necessity wasted, has long been the goal 
the sulfite pulp industry. Since the 
process was first commercialized some 
80-odd years ago, there have been lit- 
erally hundreds schemes worked out 
for spent sulfite liquor utilization, and 
hundreds products have been pre- 
pared from this intriguing material. 
Many the proposed have 
been technically quite sound, and many 
the products prepared have had real 
merit. The difficulty has always been, 
with relatively few exceptions, that 
the products either quite good 
enough were too expensive meet 
competition from similar products pro- 
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Production edible protein 
from spent sulfite liquor 
was Germany. 
Studied here Sulphite Pulp 
Mfr’s Research League. 
competitive, costs must come 
down markets open up. 


duced from less refractory starting 
materials. 

One the products derived from 
sulfite liquor that shows some prom- 
ise eventually being competitive and 
that has recently been put into com- 
mercial production nutritional yeast. 

The idea growing microorganisms 
the simple sugars present spent 
pulping liquor not new. Ethyl alco- 
hol has been produced through the 
culture Saccharomyces yeasts this 
substrate for great many years, par- 
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ticularly Europe Similarly, 
other organic products microbiologic 
metabolism have been prepared from 
wood sugars, although almost without 
exception such preparations have never 
progressed beyond the laboratory stage 
(2-9). 

Probably the Germans first thought 
converting wood sugars into edible 
protein rather than into alcohols and 
the like (10, 11). The idea was seem- 
ingly born during World War days 
when became necessary seek out 
new protein sources circumvent the 
Allied blockade. The process was first 
put into large-scale commercial pro- 
duction during World War Com- 
mon yeast might have 
been used for the process, but wood 
sugar mixture both five- and 
six-carbon molecules, and this yeast can 
assimilate only the six-carbon variety. 
number different yeast species 
were actually used Germany, but 
one them, then classed Torulop- 
sis utilis and since reclassified Can- 
dida utilis, appeared find the most 
favor. 

The Sulphite Pulp Manufacturers’ 
Research League this country started 
growing yeasts spent liquor 1943 


21-A 


| 
C 
q 
4 
) 
2 
e 
rs 
7 
| 
| 
| 
it 
( 
a 
| 
f 
4 


(12). After screening many organisms 
for growth characteristics and dried 
cell composition, they too chose 
concentrate utilis, When the war 
was over, they obtained detailed infor- 
mation the German developments, 
fitted with their own pilot expe- 
rience, and proceeded lay out com- 
mercial continuous flow process. Pres- 
ently there are two sulfite pulp mills 
the United States that make “Tor- 
yeast, and both are using what 
may termed the process. 


Spent Sulfite Liquor 


The sugar source for the manufac- 
ture Torula the liquor that results 
from the treatment wood chips, 
under conditions elevated tempera- 
ture and pressure, with aqueous 
sulfurous acid solution calcium bi- 
sulfite (13, 14). During the digestion 
period, lignin combines with the sul- 
fur dioxide sulfite ion form cal- 
cium lignosulfonate. After the cook- 
ing process completed, the acid liq- 
uor containing the dissolved materials 
separated from the insoluble cellu- 
lose. Other bases such sodium, 
ammonium, magnesium can used 
place the calcium form the 
cooking acid. 

Somewhat over one ton dissolved 
wood solids produced with each ton 
pulp made. The organic matter pres- 
ent the liquor complex, with only 
about per cent the dissolved 
solids being made easily oxidized 
sugars and related products. Thus, 
some 400 pounds fermentable mate- 
rial are produced for each ton pulp 
made, tons total for mill that 
produces 100 tons pulp per day. 
this quantity, only tons 
are usually collectible 
concentration. 


The concentration the spent liq- 
uor from different mills ranges widely, 
from 150 grams solids per 
liter (500 1,250 pounds per 1,000 
gallons). The variation results from 
the type wood used and the degree 
cooking required produce the 
desired pulp quality. Liquors from the 
pulping hardwoods have higher 
proportion sugars (up per 
cent, solids basis) than softwood 
liquors (15 per cent, solids 
basis). The types sugars are also 
function the wood used. Soft- 
woods yield product with total 
sugar about per cent hexose, 
largely mannose. Liquors 
woods may have much per 
cent pentose sugars, mostly the form 
xylose. Hardwood liquors may also 
have higher content acetic acid. 
Table (12) shows the approximate 
composition spent sulfite liquors 
from spruce wood. 
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Fig. 2.—Flow sheet for the production nutritional yeast from spent sulfite liquor. 


Yeast Production 


Fig. flowsheet for commer- 
cial Torula plant. The over-all process 
can subdivided into steps fol- 
lows: (a) liquor collection and prepa- 
ration, (b) yeast propagation, (c) 
yeast recovery, and (d) yeast drying. 

usually axiomatic any proc- 
essing operation that the material 
trated form possible, primarily 
economic consideration. the case 
spent sulfite liquor, the efficiency 
the liquor collection system great 
significance. Collection-system efficien- 
cies probably vary from less than 
per cent maximum about 
per cent, based the total solids pro- 
duced the pulping operation. The 
efficiency will vary, depending the 
equipment used for draining and dis- 
placing the spent liquor from the pulp. 

Liquor preparation involves reduc- 
ing the sulfur dioxide content the 
process feed point where will 
not inhibit yeast growth. Sulfur pres- 
ent the raw liquor number 
forms. For convenience, these may 
termed (1) that which 
will reduce iodine cold acid solu- 
tion; (2) “organic loosely combined,” 
which reduces iodine acid solution 
only after being first split 
organic complex strong alkali treat- 
ment; and finally (3) “firmly com- 
bined which does not reduce 
iodine even after alkali treatment. This 
firmly combined sulfur does not inter- 
fere with yeast growth while the other 
two forms do. 

Effective liquor preparation can 
accomplished lime treatment, which 
general results the precipitation 
calcium sulfite; conventional 
stripping tower with steam 
other gas. 


Factors prime importance the 
propagation step include holding ne, 
rate which fermentables are 
air supply, nutrient supply, 
ture, and pH. 

common with other contin: ous 
processes that involve time reac 
dence time the reactor (in this 
the fermentor) permit the 
reaction attain virtual 
The time takes for single 
cell bud and split into two mother 
cells depends upon nutritional and en- 
vironmental conditions, and will vary 
widely. Experience growing Torula 
means the League process indi- 
cates practical minimum holding 
time approximately three and one- 
half hours. 

The rate addition the ferment- 
ables must adjusted parallel 
closely the rate usage the yeast 
culture, appears that yeast growth 
most vigorous when the 
tion fermentables the wort held 
desirable approach the point cell 
starvation, but not permit actual 
mentables (expressed dextrose) 
160 pounds per hour per 
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Total sugar (as glucose) 


Sulfur (all forms 3-10 


Total inorganic (free 

Organic (Looselv combined 
Lignin (as 
Miscellaneous 2-6 
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SECTION A—A 


Fig. Waldhof aerator wheel. 


4.—Nozzle-type continuous centrifuges used for yeast-cell 
separation and washing stages. 


cubic feet fermentor space are com- 
mon, although somewhat higher load- 
ings have been successfully handled 
experimentally. 

The growing Torula yeast, being 
aerobic process, requires oxygen, 
which normally furnished air. 
The quantity air supplied the 
fermentor and the manner its dis- 
tribution are critical factors yeast 
growth and the assimilation the 
liquor sugars. Because the foaming 
characteristics the spent sulfite 
uor, mechanical aeration system—the 
so-called unit shown 
Fig. 3—which incorporates foam- 
control feature ordinarily employed 
(15-17). High efficiencies oxygen 
transfer the air-liquor-yeast interface 
are obtained through the formation 
emulsions that have much two 
volumes air for each volume 
liquor. 

The amount air required for 
cient growth yeast critical. Too 
much air can accompanied in- 
creased carbon dioxide respiration, in- 
creased heat formation, and lowered 
yeast yield. Too little air results 
anaerobic fermentation conditions, 
which favor alcohol production and 
again cause decrease yeast yields. 
Air requirements are difficult spec- 
ify because the efficiency aeration 
(oxygen transfer) varies with differ- 
ent substrates, and with types and sizes 
equipment used for aeration. Satis- 
factory aeration with spent sulfite liq- 
uor substrates has been reported 
low 150 Cfm air per pound 
dry yeast produced. 


Inorganic Requirements for 
Yeast Growth 


For efficient growth, yeast requires 
relatively large amounts, 
magnesium, copper, iron and cer- 
other elements smaller amounts 
11). Spent sulfite liquor almost 


SECTION 8-8 


Top view 


totally lacking nitrogen, phosphorus, 
and potassium, and some instances 
These inorganic elements 
are furnished usually the form 
ammonium hydroxide, phosphoric acid 
one its salts, potassium chloride, 
and magnesium carbonate. 


The growth yeast under aerobic 
conditions results the liberation 
large amounts heat, which necessi- 
tates the use cooling water refrig- 
eration. The quantity heat released 
per pound yeast will differ with dif- 
ferent substrates. When fermented, 
pentose sugars release larger quantities 
heat than the hexose sugars. 
the case spruce spent sulfite liquor, 
approximately 1,700 Calories heat 
are evolved per pound dry yeast 
produced (12). Efficient yeast growth 
continuous basis requires the 
maintenance even temperature 
the fermentor. For normal growth 
Torula Yeast, the temperature 
should maintained the range 
98°F (10, 11). Increased tem- 
peratures result reduced efficiencies, 
and several days may required for 
the yeast recover from heat shocks. 


Torula yeast will grow satisfactorily 
the range 4.5 6.0 (11). 
Control the substrate pH, however, 
important for number reasons. 
Where higher temperature operation 
required and where sugars are fed 
high concentrations, the lower 
levels are used. This done prevent 
bacterial contamination, which more 
likely occur high and tem- 
perature levels, particularly when the 
holding time the fermentor long 
because the high sugar concentra- 
tion feed. Control conven- 
iently accomplished the controlled 
addition excess ammonium 
hydroxide, although other common 
basic compounds may used. 

Recovery the cell material pro- 
duced the fermentor strictly 
matter physical separation (10, 11). 
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Filtration means conventional 
vacuum filters has been used some 
extent, but has usually been dubi- 
ous merit because the tendency 
the yeast the filter cloths. 
centrifuges have been used 
successfully, but have the disadvantage 
discontinuous operation and high 
labor requirement. Most Torula yeast 
produced today recovered nozzle- 
type continuous centrifuges, which are 
operated series with dilution be- 
tween stages accomplish the desired 
degree washing. 

Drying essential step the 
production nutritional yeast. The 
cells must inactivated, they are 
heat killed. permit economical han- 
dling between plant and consumer and 
prevent bacterial spoilage, the cell 
material must dried powder. 
Spray drying has been used some 
extent Germany for this step, but 
this country drum drying prac- 
ticed exclusively (10, 11). 

Depending upon the total content 
fermentables any given liquor, 
yield dry yeast substance approach- 
ing per cent weight the re- 
ducing sugars fed can expected. 
typical analysis Torula produced 
from sulfite liquor given Table 


Economic Status the Process 


The production nutritional yeast 
from spent sulfite liquor surprisingly 
expensive, when the market value 
the chief raw material considered. 
The liquor itself extremely corrosive, 
and stainless steel its equivalent 
must extensively employed for pip- 
ing and equipment. Construction costs 


Table 2.—TYPICAL ANALYSIS DRIED 
TORULA YEAST 
% 


Crude fat (with prehydrolysis) 4.5 
Carbohydrates (by difference) 
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drum dryer. Dried yeast being removed the knife blade 
the top the revolving drum. 


for plant such has been here de- 
scribed and sufficient size serve 
100-ton pulp mill have been esti- 
mated approximately $1,500,000. 
Such plant could expected pro- 
duce approximately 2,500 tons yeast 
per year. Operating expense, terms 
labor, maintenance, nutrients, steam 
and power, will more than equal capi- 
tal expense substantial margin. 

The obvious markets far nutritional 
yeast are protein concentrate (11). 
Its usefulness supplement, espe- 
cially predominantly cereal diets, for 
both domestic animals and humans has 
been well demonstrated here and 
abroad. Market acceptance, however, 
has lagged considerably behind 
many areas. 

the animal field, the major deter- 
rent wider usage price. Here 
yeast’s basic competition soymeal. 
prices that would permit yeast protein 
compete dollar for dollar with soy 
protein, there little doubt the 
ability the feed market absorb 
substantially all the dried yeast that 
could produced from all the wood 
sugar presently sight. Unfortunately, 
such price would have be, judging 
from current soymeal quotations, prob- 
ably not over per pound. 

Dried yeast does furnish factors 
other than protein, however, that are 
valuable certain feeds and that are 
either lacking are present ade- 
quate amounts only the conventional 
basic feed ingredients. result, 
market price from 10¢ per 
pound has been maintained for the 
limited yeast supply 
able. doubtful yeast can pro- 
duced from wood sugars cost that 
would make the operation attractive 
the above market and 
foregone conclusion that any substan- 
tial increase the available supply 
would make the economics even less 
attractive. 
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Dried yeast has been used vari- 
ous factory-processed human foods for 
least years. Until recently, the 
only yeast available for this use has 
been the common Saccharomyces 
type, grown usually molasses 
grain substrates. Various factors, in- 
cluding price, taste, odor, and forth, 
have operated limit the use yeast 
for this application rather small 
fraction what its apparent potential 
would under more favorable cir- 
cumstances. 

When Torula first became available, 
its acceptance the human field was 
almost completely blocked un- 
derstandable reluctance the part 
the food manufacturers change from 
time-proven product one they had 
experience with. assist over- 
coming this reluctance, petition was 
submitted the United States Pharma- 
Convention requesting publi- 
cation specification for Dried Torula 
Yeast. There immediately arose flood 
objections, substantially all which 
were apparently inspired competi- 
tion. The basic fitness Torula for 
human consumption, and the suitabil- 
ity wood sugars raw material 
for its growth were questioned. Even 
the wisdom permitting such 
skilled and inexperienced operators 
are common the wood processing 
engage the production 
human food was brought into the 
debate. 

The U.S.P. specifications was even- 
tually approved, published, and made 
official September 1956 (18). 
While this action the part 
highly respected scientific body had 
very salutary effect the technical 
segment the food industry, did 
not solve the marketing problem. 
Echoes the controversy are still con- 
tributing heavily sales resistance. 
Advertising and marketing people 
the food industry are still wondering 


what effect these echoes will have 
their own sales products that con- 
this field will slow. 

Earlier yeast was referred one 
product derivable from 
liquor that shows some promise 
eventually becoming competitive. The 
fulfillment that promise, and 
when comes, will result from either 
substantial reduction present 
ess costs decided improvement 
its market prospects. Either one 
possibility 
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Utilizing Lignosulfonates 
FROM SPENT SULFITE 


NOW ABOUT YEARS since 
with bisulfite and SO, was 
cellulose fibers from wood. 
development, apparently carried 
independently and the same time 
Tilghman the United States, 
Sweden, and Mitscherlich 
Germany, has had tremendous influ- 
ence modern civilization. Consider- 
ing the multitude important uses 
for cellulose today—paper and board 
—regenerated cellulose fibers and 
sheets—chemical conversion into esters 
and ethers—it hardly possible 
speculate how today’s life would 
without this unique polymeric material, 
abundantly available and replenish- 
able nature’s photosynthesis. 

The sulfite pulping process was dis- 
covered with only meager knowledge 
the chemistry the wood compo- 
nents. this process, cellulose, being 
the most resistant component, remains 
undissolved and therefore conven- 
iently segregated while the so-called 
“incrusting become soluble 
the digesting process and are easily 
washed away from the liberated cel- 
lulose fibers. 

Today’s situation remains much the 
same for most the sulfite mills 
that about per cent the wood 
substance, dissolved the spent cook- 
ing liquor liberating the cellulose 
fibers, literally down the drain.” 
This represents tremendous waste, 
the largest any industrial 
operation today. estimated that 
the United States some 3,000,000 
tons wood components waste 
each year the discarded spent sulfite 
liquor. 

Research the chemistry the 
wood components during the last 
years has contributed very 
tially the ‘understanding the sul- 
fite pulping process and the nature 
the process effluent. research con- 
tinues furnish additional insight, 
more extensive and effective utilization 
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Lignosulfonates are the main 
component spent sulfite 
liquor—50 60% the 

dry solids. Food-grade 
vanillin the most successful 
cleavage product, but 


large market for intermedi- 
ates the chemical fields 


has not yet materialized. 


the major wood components will 
result. Two important factors pro- 
mote such developments: 


The ever-rising cost wood in- 
creases the economic necessity for 
its more complete 

The innocuous disposal or- 
ganic industrial wastes becom- 
ing increasingly unavoidable 
obligation. 


Spent Sulfite Liquor Evaporation 


The seemingly simple procedure 
recovering the spent liquor solids 
evaporation has presented serious tech- 
nical well economic problems. 
The liquor acid and highly corrosive, 
and contains scale-producing calcium 
salts, which reduce heat transfer. To- 
day, specially designed stainless steel 
evaporators are available solve the 
technical problems. However, since the 
feed liquors the evaporators contain 
only per cent solids, the heat bal- 
ance burning the 
uor generally unfavorable com- 
pared with American fuel prices. 

newly developed process that 
ciently reclaims the heat value dilute 
solutions organic matter may prove 
importance for spent cooking liquor 
utilization. this process, the spent 
liquor from the digester treated 
without prior evaporation elevated 
temperature and pressure with 
cient amount compressed air give 
complete combustion the organic 
matter. The heat combustion pro- 
duces steam which, together with the 
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high-pressure non-condensable gases, 
can converted into energy excess 
what required operate the oxi- 
dation. 


The liquor concentrated evapora- 
tion (or the corresponding product 
dried powder form) represents crude, 
low-cost raw material that marketed 
increasing quantities and for mul- 
titude uses. 


Spent Sulfite Liquor Composition 


The composition the spent sulfite 
liquor varies considerably with both 
the cooking process and the species 
wood used. characteristic the 
complex nature the spent liquor 
problem that, even with ana- 
arrive the exact qualitative quan- 
titative composition these liquors. 


The two main components spent 
sulfite liquor are carbohydrates and lig- 
nosulfonates. The carbohydrates origi- 
nate from the hemicellulose the 
wood, and are mainly present mono- 
saccharides. Since the sugar compo- 
nents are readily identified and their 
properties are well known, natu- 
ral that the earliest and some today’s 
most extensive uses for spent sulfite 
liquor relate directly the sugar com- 
ponents. Some these developments 
were presented other papers the 
12th National Meeting, and are there- 
fore not further discussed here. 


Lignosulfonates 


Lignin the second largest constitu- 
ent wood. assumed function 
physically the gluing component, 
holding the cellulose fibers together. 
the main product that must 
dissolved pulping order liber- 
ate the cellulose fibers. The lignin 
solubilized the sulfite process 
sulfonation and acid hydrolysis. 


the spent sulfite liquor, ligno- 
sulfonate the major component, com- 
prising from per cent the 
dry solids. Most efforts utilize spent 
sulfite liquor have been directed 
finding industrial uses for lignosulfo- 
nates products derived from them. 
Actually, more uses have been consid- 
ered and proposed for lignin products 
than for cellulose. result, the 
scientific, technical, and patent litera- 
ture this area indeed becoming 
very voluminous. 
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Fig. 1.—The structural elements lignin, 
postulated Adler. 


The very extensive research past 
years establish the structure and 
chemistry lignin and lignosulfonates 
still far from completed. now 
recognized that lignin large molec- 
ular structure built complex 
condensation phenylpropane units 
cured Bakelite resins. 


Fig. probably the most up-to- 


date proposed picture lignin. Pro- 
fessor Adler, who proposed this for- 
mula 1956 being consistent with 
the behavior and reactions softwood 
lignin, said about it: “This picture 
not supposed structural for- 
mula the proper sense. Rather 
rama scenery somewhat hazy 
day, when the more prominent features 
the view can distinguished, 
whereas other details may hidden 
from our eyes appear unsharp, 
scattered light. whole, however, 
lignin need longer classified 
terra 

When lignin sulfonated the 
sulfite pulping process, sulfonic groups 
attach the aliphatic side chain, 
mainly, and perhaps exclusively, the 
alpha carbon. this way every other 
every third propyl guaiacyl unit 
sulfonated during the pulping process. 
order liberate the sulfonated lig- 
nin from the wood structure, must 
hydrolyzed the acid cooking con- 
ditions. This results water-soluble 
lignosulfonates the spent cooking 
liquor with molecular weights ranging 
from several thousand around 
50,000. 


Simple Cleavage Products From 
Lignosulfonates 


When lignosulfonates are digested 
with alkali elevated temperature, 
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cleavage products are formed. Some 
these are identified simple aromatic 
compounds, namely vanillin and aceto- 
vanillone—the latter the extent 
per cent the vanillin. This devel- 
opment was one the important 
proofs the partially aromatic nature 
lignin (Fig. 2). 

From the early test-tube experiments 
years ago when vanillin was de- 
tected odor only, improved factory- 
scale processes have been developed 
that, today, almost the entire vanil- 
lin flavor market, some one million 
pounds per year the United States, 
supplied pure, food-grade vanil- 
lin produced the alkaline cleavage 
lignosulfonates. This evidence that 
pure, crystalline aromatic compounds 
can derived from the abundantly 
available lignosulfonates raised hopes 
that this conversion might lead large 
market outlets intermediates 
chemical industries, for plastic, fabrics, 
dyestuffs, and forth. This has not 
materialized since the yield vanillin 
and similar cleavage products from lig- 
nosulfonates very low—actually less 
than per cent—and processing costs, 
particularly for chemical reagents, ne- 
cessitates selling prices that are unac- 
ceptable for chemical intermediates. 
Perhaps future research will provide 
cleavage processes which most 
the aromatic nuclei lignosulfonates 
can segregated low cost for re- 
synthesis the chemical industries. 


Tanning Agents From 
Lignosulfonates 


The oldest and still most widely 
used tanning materials are class 
plant products derived water ex- 
tracts from leaves, nuts, bark, and 
some types wood. These extracts are 
most them are imported this 
country. Since spent sulfite liquor 
also sense vegetable extract, 
not surprising that one the first 
industrial uses for such liquor was 
tanning. With the economic advan- 
tage being abundantly available—in 
war well peace time—and con- 
siderably lower costs than vegetable 
tans, spent sulfite liquor and numerous 
refined products derived therefrom 
have been, and still are, extensively 
used auxiliary tanning agents all 
over the world. 

Scientific studies the tanning 
process have clarified both the benefits 
and the limitations 
liquor. now known that the ligno- 
sulfonates combine with the basic 
amino groups through salt linkage 
the hide substance. This useful 
function the tanning process, but 
not sufficient provide fully tanned 
leather. The lignosulfonates 
exist spent sulfite liquor are defi- 


HCOH 
H2COH 
SO3H 
CHO 
VANILLI 
Fig. lignin. 


cient other chemical groupings 
are needed produce fully 
leather. With the clearer understa: 
ing tanning process requireme 
and lignosulfonate chemistry, 
now possible develop modified 
nosulfonates with leather-making 
ities comparable vegetable 
but they have not yet been 
from economic standpoint. 


Dispersing Agents From 
Lignosulfonates 


Lignosulfonates, because 
molecular size, shape, 
groupings, have potentially valuable 
surface-active properties. The science 
physical chemistry producing 
knowledge that explains the numer- 
ous phenomena relating chemical 
and electrical activities surfaces. 
These phenomena are encountered not 
only industrial processing but 
many activities man’s everyday life. 
The knowledge and development 
surface-active agents therefore ac- 
quiring increasing significance, and 
certain that lignosulfonates suit- 
able modifications have large and 
promising market possibilities this 
field. 

active property that 
divided particles suspension from 
agglomerating providing electric: 
repelling forces. This, turn, reta 
and prevents settling insolubles 
water suspension, reduces the 
suspension with given so! 
content, and permits increased conc 
tration solids suspension 
increase viscosity. 

The high-molecular-weight 
fonates with strongly ionized sulfo 
groups are recognized the physi 
chemistry term polyelect 
Such compounds provide 
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EFFECT OF DISPERSANT CONCENTRATION 
ON VISCOSITY OF A 50% CLAY SLURRY 


EFFECT OF CLAY CONCENTRATION 
USING 0.3 AND 0.5% DISPERSANT 


SLURRY 
LIGNOSULFONATE 

0.5% 
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PERCENT DISPERSANT ON CLAY 


Fig. ball clay. 


effect being absorbed 
fincly divided solid particles and 
thereby imparting negative charge 

list typical industrial applica- 
tions presently served various types 
lignosulfonate dispersants given 
Table 

The lignosulfonates vary consider- 
ably their dispersing properties. 
Variations the purity, degree 
sulfonation, molecular size, and other 
incompletely understood factors. Dis- 
persing efficiency evaluated meas- 
uring the viscosity the dispersed 
system, and, from economic stand- 
point, the amount dispersant re- 
quired maintain desired fluidity. 
This illustrated the following ex- 
amples which the efficiency spent 
sulfite liquor, fractionated lignosulfo- 
nate, and modified lignosulfonate for 
dispersing suspensions clay (Fig. 
and zinc oxide (Fig. com- 

The optimum amount dispersant 
required achieve maximum disper- 
sion determined systematically 
varying the amount dispersant while 
the concentration the dispersant re- 
mains constant. usually found 
that definite optimum concentrations 
dispersing agents exist, and 
achieve the best results these optima 
should recognized. The highest sol- 
ids content dispersate that can 
obtained then determined with the 
optimum concentration dispersant. 

When dispersing agent pres- 
ent, both the clay and zinc oxide sys- 
tems are plastic the concentration 
studied, quite evident that all 
three agents exert considerable dis- 


Table 1.—INDUSTRIAL APPLICATIONS 
FOR DISPERSANTS 


and ceramics Carbon black 

Dyestuffs 

and gypsum board Mineral beneficiation 

Foam stabilization 

well drilling Wax sizing emulsions 

cleaners Foundry extrusion 
ler water treating Asphalt emulsions 

Oxide 


CONCENTRATION OF CLAY 


persing action. The superiority the 
fractionated lignosulfonate and the 
modified lignosulfonate over spent sul- 
fite liquor demonstrated both the 
greater fluidity the suspension 
given dispersant concentration and 
the much higher solids concentration 
that can maintained suspension 
with low viscosity. This order effec- 
tiveness points out the important fact 
that the utilization spent sulfite liq- 
uor may require either fractionation 
modification the lignosulfonates, 
both. Usually, many other factors 
are involved dispersed systems, such 
and amounts and kinds other 
electrolytes present, and these condi- 
tions may turn reflect the effec- 
tiveness the dispersant and the type 
lignosulfonate that gives the most 
desirable effect. Thus there uni- 
versal dispersant for all dispersing 
problems. 


The inherent tendency for lignosul- 
fonates produce and stabilize foam 
deterrant for some applications. 
Even more detrimental some cases 
the dark color the lignin dispers- 
ants. This excludes them from uses 
dispersants paper coatings and for 
pitch dispersion bleached pulp. 
These limitations are insignificant, 
however, view the many appli- 
cations where the lignin dispersants 
have proven eminent importance 
numerous industries. can safely 
predicted that the market for such dis- 
persants will grow steadily along with 
the increased recognition the need 
for dispersants and the development 
improved lignosulfonate products. 


Summary 


The sulfite pulping process 
ated today leaving tremendous 
quantity wood constituents going 
waste, contained the spent cook- 
ing liquor. This challenge the indus- 
try and basic well applied re- 
search gradually being met with 
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EFFECT OF DISPERSANT CONCENTRATION 
ON VISCOSITY OF A 55% ZINC OXIDE 


PERCENT DOISPERSANT ON ZINC OXIDE 


EFFECT OF ZINC OXIDE CONCENTRATION 
USING 1.0 AND 3.0% DISPERSANT 


—— — SPENT SULFITE LIQUOR 

MODIFIED LIGNOSULFONATE 

----- FRACTIONATED LIGNOSULFONATE 
3% 


4 5 50 60 70 80 


CONCENTRATION OF ZINC OXIDE 


Fig. 4.—Dispersion zinc oxide. 


more and larger industrial applications 
for lignosulfonates. 


surface-active agents, these com- 
pounds suitable modifications will 
find increasing market outlets. The 
complicated structure and reactivity 
lignosulfonates have yet prevented 
the large-scale use these compounds 
raw material for conversion into 
simple aromatic products with which 
supply the synthetic organic chemi- 
cal industry. remains for research 
and creativity materialize the 
future many the potential values 
today are looking for. 


Discussion 


Paul Haigh 
Co.): serious attempt being 
made remove objectionable odors 
when sulfite liquor used char- 
coal briquet binder? 


Dr. Salvesen: not aware 
serious efforts remove the odor. Un- 
less anaerobic conditions can main- 
tained, this shows little promise. 


Dr. Gregory (Weyerhaeuser 
Timber Co.): What the nature 
the modification used improve dis- 
persing power lignin liquor solids? 


Dr. Salvesen: This done alter- 
ing the molecular weight. The altera- 
tion depends the type action re- 
quired. The degree sulfonation and 
type ions, cations anions, are 
important. The patents disclose the 
nature the modifications. 


Carter Watson (Puget Sound 
Pulp Timber Co.): What the 
nature the modifications used 
make lignosulfonates better tanning 
agents 

Dr. Salvesen: Phenolic groups and 
carboxylic groups have improved the 
tanning properties. This may involve 
synthesis, which increases the cost be- 
yond cost other tannin materials. 
There are good ways characterize 
these compounds. 
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HERE ARE FIVE MAJOR FACTORS 

that are critical determining the 
serviceability exterior paints 
wood: 


The kind and quality wood. 

Proper structural design keep 
the wood dry enough hold 
paint. 

The composition and quality 
the paint. 

Conditions and technique ap- 
plication and program main- 
tenance. 

Variations severity Jocal 
exposure. 


these, only the first four can 
controlled and are also interdependent 
their effect paint performance. 
While the last variable not directly 
controllable, proper paint formulation 
and choice can minimize the severity 
local climates. 

review the first 
briefly, one can say that proper design 
building, which would logically 
include proper choice wood type, 
will protect against the entrance 
moisture behind the painted wood sur- 
faces. This involves the 
sions proper sheathing, flashing, 
moisture-vapor barriers, and forth, 
well provision for adequate ven- 
tilation interior-derived water vapor. 
The kind wood 
vary with the sources available and ef- 
fects intended, but the quality must 
adequate for suitable performance. 
These factors are properly the province 
the builder-architect-owner team, 
and are all determined before the 
wood surface ready painted. 
The type construction will deter- 
mine the type paint that will 
used, and the choice paint should 


the Spring Meeting, Northern 
California Section of FPRS, May 1-2, 1958, 
Berkeley, Calif. 


The Author: Neil Estrada 
holds BS and MA degrees 
from the California, 
and from Calif. Insti- 
tute Technology. addi- 
tion position super- 
visor research and develop- 
ment, he is chairman, 
committee, Golden Gate Paint 
Varnish Production Club. 


Exterior Finishes tor Wood 
SOME THE PROBLEMS INVOLVED. 


Reichhold Chemicals Inc., 
South San Francisco, Calif. 


The wood itself and methods 

construction contribute 
many paint failures. Since all 
paint films will fail eventually, 
the cual goals good paint 

are long life and surface 


suitable for repainting. 


the foundations. 


Certainly, proper methods con- 
struction are known and available 
the building industry, and the only 
comment that may pertinent here 
that surprising how often paint 
problems arise from apparent lack 
good practice. 

great deal information and ex- 
perience are available the behavior 
various wood types, both from the 
excellent work the U.S. Forest 
Products Laboratory, the Forest Prod- 
ucts Research Society, and the various 
commercial and technical bodies the 
paint industry. This knowledge de- 
rived from long experience with the 
performance paints innumerable 
buildings many areas, very ex- 
tensive and controlled testing paints 
various woods test fences, and, 
somewhat more limited instances, 
valid laboratory tests. Thus, 
taken for granted that softwoods are 
most suitable paint-holding woods 
for exterior surfaces, and that dura- 
bility paint generally depends 
the specific gravity the wood upon 
which applied, being best for 
woods low specific gravity. (How- 
ever, not always recognized that, 
even within wood species, specific 
gravity may vary sufficiently affect 
seriously the paint-holding power 
individual 

also known that the manner 
which wood grain exposed saw- 
ing affects the ability paint ad- 
here the wood and, thus, ultimate 


durability; and that other factors 
the presence extractives woc 
moisture content time paintir 
type and number wood defects, 
that occur with moisture are 
ence, also, paint performance. 

the forest products industry and 
paint industry that the 
softwood lumber produced not 
best for Thus, 
only percent the softwood 
ber milled was rated being 
most desirable class for 
tion. This includes such woods 
wood, cedar, cypress, and white 
sugar pine; percent the 
produced was from much less 
able species such Douglas-fir aid 
yellow pine. Accordingly, behooves 
both industries develop products 
that will allow the use the more 
abundant but less suitable types 
woods and still give 
formance. 


Paint Failure Draws Criticism 
the Paint 


the usual case, however, the 
time structure painted all the 
above factors have either been consid- 
ered neglected, and the paint sys- 
tem must applied whatever sur- 
faces exist and must give satisfactory 
performance. failure should occur, 
the paint usually blamed, whether 
not was fault, since the com- 
ponent that has most 
changed. view this natural, 
dency lay the blame the 
aspect failure, the paint 
has had, spend 
much time and effort 
hidden causes failure, other 
the paint itself, and developing 
lutions problems presented 
ous short-comings the methods 
construction and woods used 
ing. will the purpose 
paper discuss some special 
this sort and the current solutio 
being used the paint industry. 

would appropriate this poi 
consider some general aspects 
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performance wood surfaces. 
recognized that some woods will 
vithstand weathering for very long 
time, but the appearance 
unprotected surfaces unat- 
that most exterior wood sur- 
ces are painted, even though must 
recognized that organic coat- 
are quite limited durability. 

The first, and vital, function the 
film, therefore, protect the 

ood surface from the effects 
which achieved primar- 
excluding moisture and shield- 
against the influence light 
structure the wood This 
obtained suitably pig- 
menting binder such linseed oil 
with mixture opaque pigments. 
The pigments exclude light from the 
wood, and the binder protects the 
wood from readily absorbing moisture. 
the same time, the pigment and 
binder mutually reinforce one another 
provide longer protection for the 
wood. The binders, being organic 
nature, the wood substrate, are 
subject attack weathering, and 
the paint will eventually fail its 
ability protect the wood. Proper pig- 
mentation will prolong the life the 
minimizing the influence 
light and reducing the effect mois- 
ture the film itself, and will also 
influence the type film failure 
that suitable surface presented for 
repainting. 

Since the paint will eventually wear 
away and require repainting, the eco- 
nomics painting requires that each 
paint job must last long 
ble. All too frequently, however, paints 
basis rather than 
square-foot-per-year-basis. The use 
inferior and cheaper paints can never 
mate low cost durable protection 
considered. Many studies attest this, 
and the combined responsibility 
the building and paint industries that 
such fraudulent materials are used and 
give rise justifiable complaints 
the products both industries. 


Paint Decorative Coating 


The other important function 
paint that being decorative coat- 
ing. this function that often de- 
termines the choice paint both with 
respect color and type, especially 
the individual home owner, who gen- 
crally takes paint quality for granted. 
This the most obvious visual aspect 
paint, and here retention white- 
color and gloss characteristics 

importance. With the advent 
tighter and deeper colors exterior 


paints, problems arise the formula- 
tion paints that must applied 
the non-uniform surface presented 
wood and still present uniform paint 
surface. 


Some the special problems pre- 
sented wood and wood construction 
methods can now examined 
gard how they affect paint per- 
formance and the approach the 
paint industry toward their solution. 
The general problem durability, 
itself, very important one, since 
increase the average life 
paint systems one year would 
major achievement. Progress 
direction has been rather slow, and 
few major changes have occurred since 
the shortage linseed oil during 
World War caused reassessment 
the relative amounts pigment 
and oil necessary provide durability. 
Current conventional house paints are 
based suitable combinations raw 
and bodied linseed oil with pigment 
mixtures that consist titanium di- 
oxide, zinc oxide, lead, and extender 
pigments. Progress has been mostly 
limited developing better pigment 
combinations, which have emphasized 
the role titanium dioxide versus 
lead and proper choice extender 
called “‘one-coat house one 
result this progress. general, only 
minor improvements are likely come 
from further work pigmentation. 


Earlier attempts improve paints 
utilizing other and better binders 
than linseed oil the raw and bodied 
forms were mostly unsuccessful. Ef- 
forts utilize the widely recognized 
durability alkyd resins did not 
prove fruitful until very recently. In- 
dications now are that major step 
forward improving house paints 
may possible through the use 
new variety alkyd resins based 
new chemical, isophthalic acid. This 
material, available commercially only 
since 1957, allows preparation 
alkyd resins that resemble bodied oils 
viscosity and the same time ex- 
ceed bodied oils dry speed, mildew 
resistance, gloss retention, and dur- 
ability. 

Early development work back before 
1950 established the unique proper- 
ties what are termed very long-oil 
isophthalic alkyds, and indicated their 
possible use house paints. Initial 
test-fence results were promising 
that, soon pilot quantities raw 
materials were available, full-scale 
house tests were begun. 
which covered hundreds houses 
all sorts Western climates, resulted 
the that much improved 
house paints were possible. was 
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found that the better durability gave 
much better gloss retention and much 
less chalking, which thus allows colors 
remain brighter and fresher. Better 
drying speed made for less dust collec- 
tion and less sensitivity fog and 
dew. application properties, also were 
entirely satisfactory. 

Although this development was 
compressed into period about 
eight years, the results were impres- 
sive that the major West Coast paint 
manufacturer has changed its entire 
line exterior house paints 
isophthalic base. interesting point 
that one the raw materials used 
this new type resin, tall-oil fatty 
acids, by-product the forest 
products industry. 

Much home construction the past 
decade more has been the ranch- 
type so-called type 
home where rough texture the 
wood surface has not been objection- 
able, but rather desireable order 
avoid too much painted look. The 
use much low-grade lumber for 
tract homes also provides surfaces that 
are difficult paint satisfactorily with 
conventional house paints. since the 
rough surface and non-uniform poros- 
ity show streaky gloss and spotty 
color. The trend toward deeper body 
colors houses also tends magnify 
deficiencies wood surfaces. 

The obvious solution these prob- 
lems was use glorified shingle stains 
that not build good oil films. These 
had very limited durability, however, 
since they tended fade, gave uneven 
color, and required too frequent re- 
painting. Testing another form 
alkyd resin, the very high-viscosity, 
low-solids type normally used 
terior flat wall paints showed that ex- 
terior flat house paints could formu- 
lated give excellent service this 
type application. Because the 
non-penetrating character these res- 
ins, uniform color and gloss could 
obtained even over 
showed extreme differences porosity. 
The durability the 
mented paints maintained the color 
and film integrity for much longer pe- 
riods and provided more suitable sur- 
faces for repainting. utilizing these 
superior flat alkyd house paints, the 
home owner can now sure that his 
flat paint will give performance com- 
parable conventional house paints. 


Blistering Involves both Wood 
and Paint 


Another problem that involves both 
wood and paint that paint blister- 
ing. wood too high moisture 
when painted, quite likely give 
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rise blistering type failure, 
where the film detached from the 
wood. The same sort failure can 
occur the wood becomes wet after 
painted, usually from improper 
construction lack proper mainte- 
nance the structure, such allow- 
ing gutters clog and overflow. Areas 
where rain prevalent show more 
problems this type, but the difficulty 
can arise anywhere. aid minimiz- 
ing this trouble, special 
paints have been developed that 
will give satisfactory performance 
many otherwise troublesome surfaces. 
The development this type paint 
has been well described; the papers 
Products Lab.) and Vannoy? 
the FPRS 11th National Meeting 
Buffalo, covered the current status 
the problem rather well. should not 
assumed, however that any paint 
will overcome completely the effects 
moisture under aggravated conditions. 
The ultimate solution this problem 
blistering has yet developed 
and large extent must de- 
pendent better choice and use 
wood. 


appears likely that application 
paint wood surfaces the mill will 
continue grow rapidly the fu- 
ture. being practiced now some 
reconstituted wood products, and will 
probably extend regular lumber. 
has been done for some time the 
shake industry. While there are diverse 
reasons for applying paint the mill, 
such upgrading hardboard, improv- 
ing the saleability product re- 
ducing the amount effort finish- 
ing, and on, the problem devel- 
oping suitable finishes that can ap- 
plied the mill satisfactorily and still 
perform adequately the final use 
still only very partially solved. 


Except the case shakes, 
coatings are usually primers sealers, 
designed coated later with some 
suitable finish coat. The end use the 
wood and its final coating will neces- 
sarily determine the type paint used 
the mill. For wood products used 
for interior applications, the primary 
requirement adequate sealing that 
subsequent paint coats are properly 
held out; this can achieved with 
little concern for durability. 
coat for lumber exposed the 
exterior buildings, however, must 
meet much more critical requirements. 
addition being adaptable mill 
application, must not detract from 
the ultimate durability the finished 
paint system. 


Paints. Forest Prod. VIII (1): 
17-A. 
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The question obtaining finishes 
that will practical drying time 
the mill and still meet the end-use 
requirements the coated wood the 
key successful mill coating. the 
cases the shake industry, where the 
coating applied also the final finish, 
the problem drying speed has been 
met utilizing the porosity the 
wood absorb the binder, typically 
linseed oil some modified form. 
This leaves relatively dry surface that 
can handled and packed. This tech- 
nique also means that the finishes ap- 
plied are not nearly durable 
could desired, and the end product 
usually requires further painting year 
high sunshine, these stains degrade 
very rapidly and this has limited the 
use pre-finished shakes certain 
areas. 


Currently, the problem durability 
the shake paint being met the 
use suitable poly (vinyl 
based paint, which dries and forms its 
film the loss water, and which 
also provides much greater degree 
durability the finished paint. 
addition, since water-dispersed 
resin, fire hazards from volatile thin- 
ners and combustible oils are elimi- 
nated. The fire hazard from oils and 
thinners used conventional paints 
certainly factor critical concern 


mill finishing. 


Treatment the various reconsti- 
tuted boards, hardboard and particle- 
boards, the mill becoming neces- 
sary allow them adequate 
utility and compete their final 
usees. the case hardboards, 
exemplified Masonite, oil tem- 
pering process has been widely used. 
More recently, efforts sealing these 
materials with pigmented finishes have 
been relatively successful. Here again, 
the use suitable water-based emul- 
sions gives superior performance 
sealing and provides bonus lack 
fire hazard. Economically, these emul- 
sion finishes are competitive because 
their greater sealing efficiency. While 
the extension mill coating lumber 
for exterior use will undoubtedly de- 
velop, the relatively slow drying 
conventional oil-type primers will re- 
tard progress this respect. 


entirely possible that this prob- 
also will solved the develop- 
ment suitable emulsion-based coat- 
ings. The many desirable properties 
paints based emulsion polymers, 
such quick drying, excellent sealing, 
durability, low cost, 
make this approach very attractive. 


The final problem discussed 
perhaps the most difficult all that 


face the paint industry: the problem 
coating and protecting wood surfaces 
such way that the color and grain 
characteristics the wood itself are 
visible and maintained over suitable 
interval exterior exposure. This can 
described the problem devel- 
oping suitable clear coatings for wood 
that must exposed the forces 
weather. 


The Technical Committee the 
Golden Gate Paint and Varnish Pro 
duction Club made two-year stud: 
this problem, and was reported 
the Buffalo meeting the FPRS 
Following summary the resuli 
this study, and description 
ther work that being undertaken 
direct cooperation with the 
Redwood Association. 


Some different resins were 
posed, including oils, modified oil 
varnishes, alkyds and latices, the: 
covered the range materials cor. 
sidered being suitable for the pu: 
pose. Certain selected resins were fu: 
ther modified with special 
such 
iron-oxide-pigmented first coat, 
loidal iron oxide, and silicone 
modification, and the wood 
was varied from the usual 
with red cedar and white pine. 
inch, with two- and three-coat sys- 
tems both sides the panel, were 
exposed vertical position. Expo- 
sure sites were Cloverdale, Cal.; 
Beach, Cal.; Tulsa, Okla.; Portland, 
Ore.; and Sayville, Long Island, 


The results can summarized 
follows: 


Exposure site had large 
fluence relative durability, with 
Cloverdale being much the severest 
and giving accelerated test result 
that corresponded failures obtained 
later other areas. Climates like Port- 
land and Sayville are least severe and 
allow use less durable coatings. 


Three-coat systems are necessary 
new 


Evidence indicates that inclusion 
mildewcides clear finishes 
decrease their ultimate durability. 


Ultraviolet-light-absorbing agen 
appear have positive effect 
ability. 

The use small amounts 
oxide the first coat gave the 
promising results maintaining 
ability. This technique can 
both redwood and red cedar, 
the pigment color not 


clear finishes for exterior 
Forest Prod. VIII (2): 66. 
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nese woods and actually helps pro- 
more uniform appearance. 

Use colloidal iron oxide 
questionable value. 

Red cedar gives good durabil- 

does redwood, but white pine 

uch less satisfactory substrate. 

Silicone resin modification results 
less durability. 

the more severe climates, the 

rious oils and varnishes were inade- 
were the latex types exposed. 
varnishes also failed rapidly, 

some special silicone varnishes. 

10. The alkyd resins generaily gave 
most satisfactory performance 
fer durability was concerned, all 
cations. The best those tested were 
conventional long oil, soya alkyd, 
very commonly used architectural 
enamels, and somewhat longer oil 
isophthalic acid resin. However, ulti- 


STATISTICAL BASES FOR 


mate failure those films tended 
delamination rather than erosion, 
which would present difficult surface 
for repainting they were allowed 
reach the failure stage. was quite 
marked that changes occurred the 
wood structure beneath these durable 
films that degraded the wood such 
extent that the adhesion the film 
was seriously impaired, thus shorten- 
ing the life the coating. 


result these findings, the 
Production Club Technical Committee, 
conjunction with the California Red- 
wood Association, continuing this 
exposure work the Cloverdale loca- 
tion. Further exposures will made 
the most promising systems devel- 
oped date, with suitable combina- 
tions the additives already examined 
and others that may suggested. 


Methods modifying influenc- 
ing the wood surface, itself, 
tested since this appeared im- 
portant factor failure. cross sec- 
tion various catalyzed 
which were excluded from the first test 
series, will examined. These will 
include catalyzed epoxy resins, polyes- 
ters various types, urethane coatings, 
both air-dry and catalyzed, and others 
that may suggested. Further testing 
latex types should included 
view the lack experience for- 
mulating this sort resin for clear 
wood finishes. always, exposure 
work, the big problem will re- 
strict the number panels and still 
adequately test all variables possible. 
Any suggestions, especially 
spect methods modifying the 
wood surface prior painting, would 
sincerely appreciated. 


Quality Control Charts: 


Hamilton Manufacturing Co., 


Two Rivers, Wis. 


The average and range chart 


applicable wherever measurable 
variability problem. 

The concept variation and its 
statistical implications are presented, 
and the measurement this 
variation tied with average and 
range charts and their interpretation. 


statistical quality control 
knowledge the nature variation. 
Variation can most easily explained 
and understood terms dimen- 
sional variations. studying varia- 
tion, one must consider the form 
data for measurements information 
‘wo general types: can terms 
attributes such white black, 


Session IX, Quality Control, 
PRS 12th National Meeting, June 22-27, 1958, 
adison, Wis. 


variables. This paper concerned with 
the latter, although there are control 
charts for both types data. 


When planing lumber, impos- 
sible set planer plane exactly 
one inch and expect all boards that 
through the planer one 
inch thick. Some old planer hands call 
perfect when they can take fold- 
ing rule gauge with one-inch 
notch and measure the parts, and can 
detect variation. But with good 
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Fig. normal variability curve. 


micrometer caliper, there may read- 
ings from different places one 
board from 0.985 1.015 inches. 
This shows that possible detect 
variations everything with the use 
suitable measuring tools. 


The Author: Edward Han- 
tician Hamilton. gradu- 
ated from St. Olaf College, 
Minn., in chemistry and math, 
and joined Hamilton 1954. 
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Normal Variation 


Most cases variation fall into 
classification called 
Examples include most machining 
operations produce desired dimen- 
sion, intelligence quotients large 
population, heights large group 
people, and whole host other 
examples. 


From the statistical quality control 
angle, the important thing about nor- 
mal variation that any population 
can described uniquely just two 
statistical measurements values. 
These are the arithmetic mean and the 
standard deviation. 


Average, Standard Deviation, and 
Normal Curve 


The arithmetic mean average, 
commonly called, merely the 
sum all values the population 
divided the number items in- 
cluded the population. For example, 
the following values for the ages 
group children: 


Exi 
average 


This very elementary, course. 
The average the most representative 
can thought the central value, 

Standard deviation not simple, 
familiar intuitive. actually the 
root mean square the deviations 
the values from the arithmetic mean. 
dispersion, spread, variability. Fig. 
normal curve. 

The normal curve has, general, the 
following six properties: 

The maximum ordinate 


found the average position the 
curve. 


No 


The normal curve symmetrical 

around the average value. 

The curve falls rapidly toward the 
axis either direction from the aver- 
age value. 

There are two points inflection 
when the curve changes 
concave downward concave upward. 
position the curve. 

The total area under the curve one 
unit. (For explanation this, see 
any advanced statistical text.) 

The probability occurrence any 

random value lying any interval 
the area under the curve between the 
ordinates that describe the interval. 
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The standard deviation can 
thought the distance along the 
horizontal axis such that 
minus one standard deviation from the 
mean will include 68.26 percent the 
cases; plus minus two standard de- 
viations from the mean will include 
95.46 percent the cases, and plus 
minus three standard deviations from 
the mean will include 99.73 percent 
the cases. 


The measure variability aids 
the interpretation individual num- 
bers relation the average. For 
example, the length board 
100 inches and the average sam- 
ple 100 these boards 
inches, impossible determine 
whether 100 exceptionally large 
just one the more average values. 
But known that the standard 
deviation two inches, then ob- 
vious that 100 inches five standard 
deviations above the mean. With this 
knowledge, possible evaluate 
what board 100 inches long means. 
tables? for areas 
under the normal curve show that the 
probability getting value five 
standard deviations away 
mean controlled process about 
pret what this individual value means 
relation what known about the 
distribution. This illustrates the beauty 
the normal distribution. 


However, plus minus three stand- 
ard deviations from the mean will in- 
clude 99.73 percent the cases only 
when the operation question af- 
fected only random, chance, unas- 
signable causes. These would include 
inherent machine variability, normal 
wear cutting tools, temperature 
variations, material variations, and 
forth. When assignable cause be- 
comes operative, the process may pro- 
duce parts distance from the mean 
greater than plus minus three stand- 
ard deviations more often than would 
expected. 


the industrial situation, unfortu- 
nately, the standard deviation too 
difficult and time-consuming 
Statisticians have developed 
simple approximation the standard 
deviation means the 
called the 


The “Range” 


The range simply the lowest value 
subtracted from the highest value, 
the distance between the lowest and 
highest values. another measure 
variability. The range calculation 
illustrated below. 


and Quality Control. McGraw Hill Book Co., 
Inc., New York. 


Terms Used 
Average, more exactly arithmetic 
mean. 
bers. 


largest and smallest values any 
set numbers. 

expresses the ratio between the 
pected values from large number 
samples from normal 
tion and the standard deviation 
the 

distance from the control line 
three control limits the 
chart. 

three upper control limit 
chart. 

number samples. 


ages. 


Sample six values 


dividing the statistic called the 
the standard this dis- 
tribution can determined. 

Standard deviation 

statistical quality control, the 
actual goal gain reasonably accu- 
rate information about population 
large size taking series samples 
small size and analyzing them 
statistically. Now that some the im- 
portant statistical measures are defined, 
how they dovetail form the control 
chart for measurements must 
explained. 


Average and Range Control Chart 


The underlying basis-for using con- 
trol charts the fact that any produc- 
tion system that produces item such 
piece part with various dimensio 
(whether the dimension 
feet, inches, pounds, etc.) forms 
normal distribution these 
chance causes alone are 
high that very few points will fall 
side the band described the avera; 
plus minus three standard devi 
tions from the average the distrib: 
tion. This the band normal 
ability that experienced when 
causes alone are work. When 
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goes outside this band, the probabil- 
ity very high that something hap- 
pened the process produce this 
point. The process has gone out 
control because some assignable 
cause, and should investigated. 


Assignable Causes: Dr. Burr 
his book ENGINEERING STATISTICS AND 
QUALITY CONTROL? says that there 
are, general, six types assignable 
causes that are primary concern: 


Change process average. These are 
sudden, more less drastic, changes 
process level, measured the aver- 
age, such change material, 
chipped broken tools, something 
this nature. 


Change process variability. These 
are changes variability, which would 
show first the section the 
chart. This type assignable cause 
could the result loosening 
fastener, which resulted increased 
play moving cutting head, for 
instance. 


Change curve shape. This difh- 


cult detect from and chart, 
but some assignable cause was op- 
erating give every 10th piece 
higher value, the end result would 
similar change curve shape. 
This not very common phenom- 
ena, however. 


steady shift. This would show 
either down. typical example 
this tool wear. 


Cyclic and erratic shifts. Cyclic and 
seasonal shift could due daily, 
weekly, seasonal effects, and show 
movement the average the 
average section the chart. The er- 
ratic shifts are usually seen out-of- 
control points the average section 
the chart. They are often caused 


too frequent resetting the 
machine. 


Mistakes. each point stays within 
plus minus three standard deviation 
limits, then the process said 
statistical control because there 
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Fig. 2.—A typical average and range chart. 


reasonable evidence that there 
assignable cause present. There- 
fore, assignable causes are not sought, 
because the process control. 


The choice plus minus three 
standard deviations from the mean in- 
stead plus minus four plus 
minus six arbitrary degree, but 
experience has shown that the 
most economical balance between look- 
ing for assignable causes when they are 
not present and not looking when they 
are present. 


Preparation and Charts 


The formula for the control limits 
for the average and range charts fol- 
low: 


UCLX (upper control limit 


UCLR (upper control limit 


D;R 


individual values 
number individual values 
Ds, are control chart constants 
EXi 


Fig. typical average and range 
chart. The operation described the 
planing plywood core stock 
nominal thickness 0.578 inch. 
the top the form where the re- 
sults each measurement are 
corded. Across the top are sample 
numbers from through 22; the rows 


are numbered one eight, which 
refer the sample size. Four, five and 
six are common sample sizes the 
average and range Below this 
row labeled sum, which the meas- 
urements from the sample are totaled 
and entered. The next row labeled 


and the average the sample. 
The last row this section labeled 
and the range the sample. 


The chart the center the 
form merely graph. The scale 
marked with the heavy center line 
the nominal dimension, and each line 
above below certain amount 
above below, depending the scale 
chosen. The bottom chart the sec- 
tion, with the very bottom line the 
zero range, and forth. 


most convenient consider 
the nominal dimension zero and 
each value merely certain number 
units deviation from zero. This 
the way that the sample chart 
often constructed, individual 
values are recorded. For example, sup- 
pose the nominal dimension item 
2.000 inches. The sample five 
recorded follows: 


Actual value 


2.005 (deviation unit 
2.003 
1999 
2.000 
Sum 
2.0008 +.8 


Each value and each value 
then charted the graph. control 
limits are already calculated (based 
knowledge the operation) then the 
control limits are merely marked in. 
Any value outside the control limits 
cause for remedial action. 


The zero line the average chart 
corresponds 0.578 inch, which the 
nominal dimension. Deviations from 
the nominal thousandths inches 
have been recorded. 


set control limits process, 
process should used develop rea- 
sonably reliable The calculation 
the control limits was made with 
the formulas given under 


and Charts’. Examination 
shows that point either chart has 
exceeded the control limits. This oper- 
ation state good control, and 
assignable causes are present. 


average value range value 
had gone outside the control limits, 
immediate action would have been 
taken. the control limits had been 
exceeded the average, the operator 
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would have adjusted the set-up closer 
the nominal, and then checked sev- 
eral cores succession. the value 
exceeded the upper control limit 
the range chart, the operator would 
have checked the machine make 
sure everything was tight, would 
have sharpened his knives 
seemed the trouble. 


Relationship between Average 
Values and Individual Values 


process good control, one 
can quite certain that the limit’s 
grand average plus minus three 
times the standard deviation 


will contain substantially all the in- 
dividuals the distribution. This will 
enable him compare the specifica- 
tions with the natural 
ance. 


Relationship Between Process 
and Specifications 


process may exhibit good control 
the average and range charts, but 
still produce significant number 
parts out specification. Since good 
deal data the process should al- 
ready accumulated (one should 
have before trying solve the 
problem) six times the standard devia- 
tion calculated which the natural 
process tolerance spread, and this value 
compared with the value maximum 
specification minus minimum specifica- 
tion. 


the natural process tolerance 
wider than the specification set the 
department, then some- 
thing drastic must done reduce 
the variability the process, re- 
good idea show this graph- 
ing the distribution normal curve 
and drawing the specification limits, 
help selling the engineering 
department widening the specifica- 
tion limits. 


Professor Burr? shows the following 
chart (Fig. 3), which represents six 
common cases natural process toler- 
ances and specifications with all dis- 
tributions being normal. 


Case The natural process toler- 
ance well within the specifications, 
and trouble should experienced 
long the operation kept rea- 
sonably centered near the nominal. 

Case This example nat- 
ural process tolerances just equalling 
the This not too good, 
because the process must kept ex- 
actly centered defective pieces will 


produced. 


Case The process centered too 
high, and defective parts are being 
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Fig. 3.—Six common cases natural process 
tolerances and specifications. 


produced. The process should ad- 
justed closer the nominal dimension. 


Case This very nice situation 
that the process tolerance 
much smaller than the specifications 
that there should trouble. 
fact, the operator can start low and 
drift higher there tool wear 
problem, and thus save tool dressings. 


Case Here bad spot that 
illustrates the case mentioned before 
when the natural tolerances are wider 
than the specifications. Drastic action 
the form changes designs 
tools widening specifications 
required. 


Case The process out specifi- 
cations the high scale only. This 
may the best setting for the opera- 
tion, however, outside diameter 
involved. this case, the part can 
always made smaller, but 
should fall below specifications, must 
scrapped. This would valid only 
the part cost good deal more than 
the rework operation. 


Discussion 


John Milak (Connor Lumber and 
Land Co.): gather you control these 
operations the machine. How can 
you handle the situation where there 
are many machining opera- 
tions and where the operator may 
change the setup many times 
day? 


Mr. Hansen: Hamilton have 
that situation. There are about 180 
employees and types machines 
with quantities low five pieces 
one time for setup. The best way 
plot the nominal dimension zero 
and deviations from zero 
andths. 


trolled checking the setup? 


Mr. Hansen: Yes, you know 
variability the machine and the 
chine doesn’t one way the 
but I’ve never seen machine that 
formed perfectly. 


Mr. Milak: there much 
tion the technique where setup 
used for less than hour? 

Mr. Hansen: you are doing 
same operation there is. 


Mr. Milak: Even you are chang- 
ing sizes every half hour double- 
end tenoner? 


Mr. Hansen: making tenons only, 
you are interested dimensions be- 
tween shoulders, but you may have 
pieces inches long and others 
inches. What you measure the 
deviation from the nominal thous- 
andths and control that way. 

Mr. Milak: You that when you 
check the setup? 

Mr. Hansen: No, the machine 
running. 

Mr. Milak: Then you have have 
man the machine all the time? 

Mr. Hansen: You can have the 
chine operator it, lot com- 
panies do. Inspectors then audit 
control charts occasionally. Machine 
operators are paid incentives 
checking. 

lege): The term variance was 
earlier. Would you indicate the 
ence between standard deviation 
variance 

Mr. Hansen: The standard deviati 
the square root variance. 
squared variance, but quality 
trol, are interested the squa 
variability spread the data. 
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World Timber: ‘Trends and Prospects 


THE GROWING pop- 
ulation, interest increasingly 
the resources that the 
near more distant future will 
available for this population. One 
the most important resources refers 
the worlds forests with their stand 
timber meeting the most varying re- 
quirements construction and house- 
building, for fuel, paper and board, 
wide range chemical products, and 


The comprehensive study presented 
World Timber, Trends and Pros- 
pects the first attempt forecast 
future supply and demand tim- 
ber for various purposes world- 
analysis the trends well pro- 
duction and consumption trade 
forest product and, moreover, the 
author’s thorough acquaintance with 


Scanning World Wide 
Forest Products Publications 


Production and Properties In- 
sulation Type Particle Board. 
Klauditz, Ulbricht and Kratz. 
Holz uW, 16, No. 12. (Eng- 
lish summary). 


Insulation-type particle boards from 
thin and flat engineered particles 
spruce, pine, poplar and beech well 
from flax straw were experimentally 
produced with resin-content (urea- 
formaldehyde-resin) about 6.9% 
within density range 0.30 
0.50 Some technological data 
the testboards, bending strength, 
tensile strength perpendicular sur- 
face, compression strength and linear 
expansion thickness were deter- 
mined. Furthermore the investigations 
examinations boards made 
‘rom spruce sawdust. From the results 
became evident that insula- 
tion type particle boards with density 
0.3 0.4 possibly can at- 
ain technical and practical importance. 


THORSTEN STREYFFERT 


Dean, Royal School Forestry, Stockholm 


the principal forest regions and mar- 
kets forest products. 

The following list the principal 
chapters the study will give idea 
its method and contents. 


Cut and Consumption Wood, 
Trends World Consumption For- 
est Products and Wood, Prognoses for 
the Future Consumption Forest 
Products, World Forest Resources, For- 
est Resources and Wood Requirements 
Various Regions, World Production 
and Trade Forest Products, Sum- 
mary, Conciusions, Future Demand for 
Wood, Future Supply Wood, and 
Future Development Different Re- 
gions. 


The author, Dean the Royal 
School Forestry Stockholm, has 
international reputation forestry. 
graduate the school which 
now heads, also the College 
Commerce Stockholm, and 


Studies Water-Borne Wood 
Preservatives. Takeo Shibamoto, 
Yoshiyuki Inoue, and Yoshihisa Kenjo. 
the Japan Wood Research Society, 
No. 1:31. Feb., 1959. (Summary 
and tables English) 

The standard wood block method 
recognized Japanese industrial stand- 
ard 9302 was slightly modified for 
comparing the effectiveness and perma- 
nence kinds preservatives. 
The results obtained are follows: 

(1) the case Malenit and 
some allied mixtures, the effect ad- 
dition sodium 6-dinitro-o-cresylate 
place dinitrophenols and chro- 
mium trifluoride was somewhat 
markable. 

(2) Potassium bichromate and di- 
sodium hydrogen arsenate are less toxic 
than fluoride. this condition, they 
are considered negative toxic. 

(3) the preservatives containing 
arsenic compounds, the effective value 
sample No. containing sodium 
6-dinitro-o-cresylate was quite poor. 
seems that the leachability sodium 
fluoride was not much reduced the 
addition potassium bichromate, but 
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ceived Master Science degree from 
the University The Uni- 
versity Uppsala Sweden and the 
and Helsingfors Finland have 
him honorary doctoral de- 
grees. 

Thorsten Streyffert has been profes- 
sor forest economics the Royal 
School Forestry since 1939 and its 
rector since 1947. has served the 
Food and Agricultural Organization 
the United Nations forest econo- 
mist. the course his work for- 
est economics, has traveled the 
United States (he was visiting pro- 
fessor the School Forestry, Ore- 
gon State College), the Soviet Union, 
India, Japan, and China. Prof. Streyf- 
fert the author several books and 
many articles his specialized field. 

orld Timber consists 246 pages, 
tables, and maps and diagrams. 
Bound cost—Swedish Kronor 40. 


not the case disodium hydrogen 
arsenate; presumably combined with 
bichromate yield chromium arsenate. 
Even chromium cryolite and chro- 
mium arsenate were formed, they will 
not poisonous low concentra- 
tion. first, the next reaction will 
occur the reduced action wood. 
2Na,HAsO, 
2KOH 

(4) the fire-retardant preserva- 
tives, the toxic effect addition 
diammonium hydrogen phosphate 
ammonium sulphate was quite nega- 
tive. 

(5) The effective values 0.6% 
Boliden salt and allied salt mix- 
tures were negative. p-Nitrophenol, 
added Boliden salt, promoted the 
preserving effectiveness low concen- 
tration their salt and inhibited the 
growth molds. 

(6) Sodium p-nitrophenate so- 
dium pentachlorophenate, 
phate and potassium bichromate dis- 
solved ammonia water have great 
weathering procedure. 
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This mark identifies 


the finest bench presses 


ever made. you need 
hydraulic bench press, 
write for circular 


you prefer have our 


nearest representative 


call you... 


PRESS 
Preco 


PASADENA INC. 


1431 Lidcombe Monte, Calif. 


TECHNICAL COUNSEL 


full staff specialists with years experience 


and complete laboratory facilities, ready assist 
every way. 


ENGINEERING SERVICE 


experienced engineering department help 
planning, designing and installing new 
pressure-treating plants; modernizing old plants; 

selecting equipment meet your specific needs. 


WOODTOX Penta Preservative and 
Water Repellent 


clean, non-staining treatment combining 
advantages Penta resistance against 
swelling, warping, shrinking and other moisture 
damage. Meets NWMA and Western Pine 
Assoc. preservative standards. 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue 


St. 10, Missouri 


Index Advertisers 
Page 
American Cyanamid Co, 2nd Cover 

Borden Chemical Co. 


4th Cover 
Gaiennie Wholesale Lumber Co. 
Mattison Machine Works 3rd Cove 
Soderhamn Machine Mfg. Co. 
Williams Patent Crusher Pulv. 
Wood Treating Chemicals Co. 


PENTAchlorophenol WOOD 
PRESERVATIVES 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 
other wood boring insects. 


NOXTANE SAP STAIN CONTROL 


Most effective, safe and economical treatment 
made for protection against sap stain fungi. 
Leaves wood bright and clear. Quick solubility, 
dustless, non-irritating. Won’t metal 
equipment. 


EQUIPMENT 


Exclusive national sales agents for 
Efurd Machine Welding Com- 
any, builders Hurricane 
ebarkers, Peelers, Framers, 
Incisors, Trams, etc. 
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Hydraulically 

positioned adjustable 
saw rips 

preselected width! 


Just push button select any board width 


Now, you can rip both edges long boards single pass 
through Mattison’s new 2-Blade Ripsaw. 


variety widths can selected quickly and easily 
through the portable control panel. Pushbuttons automati- 
cally position the hydraulically actuated, adjustable saw 
relation the direct-driven, fixed saw. Any series widths 
can provided the electrical circuit. Handling long boards 
short, one operator efficiently does the work two. And 
can straightedge one side while ripping any selected 
width independent over-all width. Or, the adjustable saw 
can set, sighting off the guideline light, the most 
economical over-all board width. You press only one button 
for any particular setting. Use coupon the right get 
more information about this profitable new machine, featur- 
ing the same overcut design and single-chain construction 
that made Mattison Ripsaws famous for precision work. 


MATTISON 


WOODWORKING MACHINERY 


Direct-driven 
stationary saw centered 
straight-line stock 
feed chain 


Mattison Machine Works 

545 Blackhawk Park Ave. 

Rockford, Illinois 

Please send complete specifications 
the new No. 202 2-Blade Ripsaw. 

Please have your representative call. 


City Zone State 


two edges for the cost one! 
WITH MATTISON’S NEW 2-BLADE RIPSAW 
Sean 
Bi 
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CHAPMAN 
LYLOBRITE 


gives clean, bright lumber under severest stain-producing conditions 


Plagued sap stain trouble? Can’t get clear, top Zylobrite 100 gallons water for conventional 


value lumber with any control chemical? green chain dipping. 
that’s your problem, here’s good news. Zylobrite also effective for 
Chapman Zylobrite was formulated for use under and can mixed with Chapman Ambrocide 
severest stain-producing conditions. the most give lumber protection against damage beetles 
powerful fungicide yet developed for sap stain con- and other insects. 
trol combination chemicals with proven The extra protection afforded Zylobrite makes 
effectiveness both hardwoods and softwoods. well worth the small additional cost. Write for 


Recommended concentration five pounds prices and complete information. 


CHAPMAN CHEMICAL 


Box 138, Memphis Tenn. 


Please send information and prices Zylobrite to: 


CHAPMAN CHEMICAL COMPANY 
Leading manufacturer wood preservatives 


Palo Alto, Calif., Portland, Ore., Minneapolis, Charlotte, 
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